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ADVERTISEMENT 


The scientific publications of the National Museum include two 
series, known, respectively, as Proceedings and Bulletin. 

The Proceedings, begun in 1878, is intended primarily as a medium 
for the publication of original papers, based on the collections of the 
National Museum, that set forth newly acquired facts in biology, 
anthropology, and geology, with descriptions of new forms and revi- 
sions of limited groups. Copies of each paper, in pamphlet form, 
are distributed as published to libraries and scientific organizations 
and to specialists and others interested in the different subjects. 
The dates at which these separate papers are published are recorded 
in the table of contents of each of the volumes. 

The Bulletin, the first of which was issued in 1875, consists of a 
series of separate publications comprising monographs of large zoo- 
logical groups and other general systematic treatises (occasionally in 
several volumes), faunal works, reports of expeditions, catalogues of 
type-specimens, special collections, and other material of similar 
nature. The majority of the volumes are octavo in size, but a quarto 
size has been adopted in a few instances in which large plates were 
regarded as indispensable. In the Bulletin series appear volumes 
under the heading Contributions from the United States National Her- 
barium, in octavo form, published by the National Museum since 
1902, which contain papers relating to the botanical collections of the 
Museum. 

The present work forms No. 100, volume 1 of the Bulletin series. 

ALEXANDER WETMORE, 
Assistant Secretary, Smithsonian Institution. 
WasuHineaTon, D.C., June 14, 1928. 
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THE “ALBATROSS” PHILIPPINE EXPEDITION 


In 1907 the President of the United States authorized and directed 
the assignment of the steamer Albatross of the United States Bureau 
of Fisheries to a survey of the aquatic resources and fisheries of the 
Philippine Islands. This investigation was undertaken partly at the 
request of the insular government and partly in pursuance of a plan 
that had been under consideration in the Bureau of Fisheries for 
some years. 

The vessel, which, as formerly, was manned by naval officers and 
crew, was under command of Lieut. Commander (later Commander) 
Marbury Johnston from September 25, 1907, to June 10, 1908, and 
Lieut. Commander C. M. McCormick from June 10, 1908, to the end 
of the cruise. 

The civilian staff of the vessel consisted of: 

Hugh M. Smith, deputy commissioner of fisheries, director of 
the expedition; 

Frederic M. Chamberlain, resident naturalist; 

Lewis Radcliffe, general assistant and naturalist; 

H. C. Fassett, fishery expert; 

Paul Bartsch, zoologist, representing the United States National 
Museum ; 

Clarence E. Wells, assistant and clerk. 

The Albatross left San Francisco, Calit., October 16, 1907, and, 
after making short stops at the Hawaiian, Midway, and Guam Islands, 
reached Manila November 28, 1907. During the next two years the 
vessel was actively engaged in the survey, with the exception of 
several months spent at Hong Kong in 1909 undergoing extensive 
repairs necessitated by hard and continuous service. The work was 
performed by a series of cruises to different parts of the Philippine 
Archipelago and adjacent waters, with Manila as a base for supplies 
and for the storage of collections. 

After several months spent in operations in the vicinity of Manila 
Bay, the Albatross made three extensive cruises to the southward 
during February to June, 1908. One cruise was along the southwest 
side of Mindanao and thence through the Sulu Archipelago to the 
most southerly islets of the Philippines, and extended as far as San- 
dakanin British North Borneo. The second cruise was to the central 
group of islands of the Philippine Archipelago and included Panay, 
Negros, Cebu, Bohol, Leyte, Samar, Masbate, and Marinduque. The 
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third cruise of this series was chiefly along the eastern and southeastern 
coasts of Mindanao, with some time spent also off southeastern and 
eastern Mindoro. 

During July, 1908, operations were for the most part in the China 
Sea off the coast of southern Luzon; and in October and November 
there were further activities in the China Sea, including dredging off 
Hong Kong and Formosa, a visit to Pratas Reef, dredgings and sound- 
ings between that reef and the Batan Islands and in that group and 
the Babuyan Islands, and off northern and western Luzon. 

In December, 1908, and January, 1909, there was acruise through 
the Calamianes and to the western and southern parts of Palawan, 
the return trip being by way of British North Borneo, Cagayan Sulu, 
and Iloilo. This was followed by a special series of trials on grounds 
lying in and off Manila Bay, with cod trawl lines and hand lines, 
while collecting with seines and dynamite was conducted on adjacent 
shores and reefs. 

During late February, all of March, and early April, 1909, there 
were operations along the southern coast of Luzon and among the 
small islands extending thence to Bohol, with the extension of the 
cruise through the Cagayanes to the east coast of Palawan and north- 
ward to the Cuyo Islands. 

Following a visit to Lingayen Gulf in May, 1909, there was a 
cruise among the small islands north of Samar and on the southeast- 
ern coast of Luzon. During July, August, and September, 1909, the 
vessel was occupied along the southern coast of Samar, the south- 
eastern coast of Leyte, and the northern coast of Mindanao, and 
thence about Bohol, Negros, Siquijor, and Cebu. 

During the first half of September there was active reef collecting 
with dynamite on the coast of Mindanao south and east of Zam- 
boanga, followed by another cruise through the Sulu Archipelago as 
far as Darvel Bay and Sibuko Bay, Borneo. 

The last major cruise occurred during November and December, 
1909, and January, 1910. This covered a part of the Dutch East 
Indies, including the gulfs of Tomini and Boni in Celebes, Molucca 
Passage, Patiente Strait, Pitt Passage, Molucca Sea, Briton Strait, 
Flores Sea, and Macassar Strait. 

The homeward voyage from the Philippines was begun January 21, 
1910, and, after a general overhauling at Nagasaki, Japan, San 
Francisco was reached May 4, 1910, thus concluding the most exten- 
sive of the many cruises made by this vessel during her long and 
varied career. 

The collections brought back by the Albatross were as a whole and 
in many special groups of animals the largest and most complete 
ever obtained by one vessel on one expedition. In addition to the 
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marine forms, noteworthy collections of land plants and land animals, 
especially birds, reptiles, and mollusks, were made, mostly by or 
under the immediate direction of Dr. Paul Bartsch. 

In 1910 there was published Dredging and Hydrographic Records 
of the United States Bureau of Fisheries Steamer Albatross during the 
Philippine Expedition, 1907-1910 (Bureau of Fisheries Document No. 
741,97 pp.) This publication gives for each station occupied data as 
to the locality, date, time of day, depth of water, character of bottom, 
surface and bottom densities, apparatus used, duration of trial and 
depth at which apparatus was employed, and other particulars of the 
operations at sea, at anchorages, and on shores and reefs. It appears 
that 577 dredging stations were established, of which 220 were at 
depths of less than 100 fathoms, 120 at 100 fathoms or more but less 
than 200 fathoms, 153 between 200 and 499 fathoms, 72 between 
500 and 999 fathoms, and 12 at over 1,000 fathoms. The greatest 
depths at which dredging was done were 1,804 fathoms in the China 
Sea off Formosa, 2,275 fathoms in the Sulu Sea, and 1,560 fathoms in 
the Molucca Sea. The hydrographic stations numbered 41. At these 
no apparatus for collecting natural history specimens was employed, 
although at times dip nets were incidentally used during the occupa- 
tion of such stations; the usual physical data obtained as at dredging 
stations, including a sample of the bottom, were secured. Hydro- 
eraphic stations of special interest, at which Lucas’ sounding machine 
and Sigsbee sounding rod were used, were one of 1,570 fathoms in 
the Sulu Sea off Mindanao and three of 1,220, 1,498, and 1,758 fath- 
oms in the China Sea off Hong Kong. 

Immediately on the arrival of the collections in Washington, 
arrangements were made with specialists in America, Europe, and 
Asia for studying and reporting on them. The collections in some 
cases were assigned by the Bureau of Fisheries, in other cases they 
were transferred to the United States National Museum and by it 
assigned for study and report. 

The series of reports on the aquatic resources of the Philippines 
and contiguous regions have been published as parts of Bulletin No. 
100 of the United States National Museum. Some 23 such reports 
have been issued and others are in course of preparation and print- 
ing. For convenience, the reports are now bound together in vol- 
umes with separate title-pages, tables of contents, and indexes. 

With the issuance of the outstanding reports, there will be pub- 
lished a general review of the scientific results of the Albatross 
Philippine Expedition. 

Hueu M. Smita, 
Director of the Expedition. 
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1-5. Molgula vitrea Sluiter. 1. Left and right sides of body, X2. 
2. Network of muscle bands on mantle, X2. 3. Tentacle, 

15. 4. Partofbranchialsac, X20. 5. Left gonad and out- 

line of intestinal loop (seen from side next to branchial sac), 
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6-11. Ctenyura intermedia, new species. 6. Left and right sides of 
body, X1.5. 7. Tentacle, X15. 8. Dorsal tubercle and 

part of dorsal lamina, <5. 9. Part of branchial sac, X15. 

10. Hepatic tubules, <5. 11. Part of gonad, X6 --__---- 

12-18. Pyura inflata, new species. 12. Right and left sides of body, 
one-half natural size. 13. Outline of body showing muscle 

bands on mantle, one-half natural size. 14. Medium-sized 

tentacle, 12.5. 15. Dorsal tubercle and part of dorsal 

lamina, X12.5. 16. Part of liver, X35. 17. End of rectum, 

showing anal lobes, <8. 18. Part of gonad, K12_--_----- 

19-25. Pyura pallida(Heller). 19. Left and right sidesofbody, 0.75. 
20. Spicules (the long ones are from the mantle, the short 

ones from the test), X15. 21. Part of spicule, 225. 

22. Tentacle, X15. 23. Dorsal tubercle and part of dorsal 

lamina of two individuals, X9. 24. Hepatic tubules, 290. 
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26-29. Pyura duplicata, new species. 26. Left and right sides of body, 
1.5. 27. Dorsal tubercle and part of dorsal lamina, X LO. 

28. Dorsal tubercle of another individual, X10. 29. Part 
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30-32. Microcosmus exasperatus Heller. 30. Left and right sides of 
body, X0.75. 31. Tentacle, X1U. 32. Dorsal tubercles of 
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33-37. Culeolus herdmani Sluiter. 33. External view, Xabout 0.60. 
34. Left and right sides of body, 0.75. 35. Large tenta- 

cle, X9. 36. Part of stomach and hepatic tubules, X12. 37. 

Part of a gonad seen from the side next to the branchial 


38-40. Styela areolata Heller. 38. Left and right sides of body, natu- 
ral size. 39. Dorsal tubercle, X9. 40. Dorsal end of a 
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41-43. Styela tinaktae, new species. 41. Left and right sides of body, 
0.75. 42. Dorsal tubercle, X8. 43. Part of a gonad 

(the side occupied by the testes is attached to the mantle), 
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44, 45. Styela maeandria Sluiter. 44. External view, 1.1. 45. Dor- 
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46. Pandocia circumarata (Sluiter). Left and right sides of body, 
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of body, one-half natural size. 48. Dorsal tubercle, X5_-___ 
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natural ‘size. 51. Dorsal tubercle, X10. 52. Gonad, side 
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Pandocia ovata (Pizon). 53. Left and right sides of body, «0.65. 
54. Dorsal tubercle, X8. 55. Gonad, side next to branchial 


Polyandrocarpa maxima (Sluiter). 56. Left and right sides of 
body of zooid, X1.5. 57. Gonad, side next to branchial sac, 


Eusynstyela latericius (Sluiter). 58. Left and right sides of body 
of zooid, X6. 59. Part of the circle of tentacles and dorsal 
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Stolonica styeliformis, new species. 61. Left and right sides of 
body of zooid, X 1.5. 62. Dorsal tubercle, X15. 63. Gonads, 
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Stolonica vesicularis, new species. 64. Left and right sides of 
body of zooid, X6. 65. Dorsal tubercle, X20. 66. Gonads, 


Botrylloides tyreum Herdman. Zooid, X20____--_----------- 
Rhodosoma papillosum (Stimpson). 68. External view, 1.25. 
69. Dorsal tubercle, part of dorsal lamina, and part of the 
circle of tentacles, X16. 70. Part of branchial sac, X15. 
71. Stomach, part of intestine, and gonads as seen through 
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Phallusia depressiuscula (Heller). 72. Left side of body, one- 
half natural size. 73. Left side of body of another individual, 
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Rhopalopsis crassa (Herdman). 82. Outline of zooid (removed 
from test), showing course of muscle bands on mantle and 
outline of intestinal loop, X2. 838. Dorsal tubercle and part 
of dorsa] lamina, X20. 84. Part of branchial sac, *20_--- 
Clavelina molluccensis (Sluiter). 85. Diagram of part of a colony 
based on specimens from Station D5401, one-half natural 
size. 86. Colony with basal parts of zooids united, 1.25. 
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Clavelina detorta (Sluiter). Left side of body of zooid, X4---- 
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THE PHILIPPINE LAND SHELLS OF THE GENUS 
AMPHIDROMUS. 


By Pavu Bartscu, 


Curator, Division of Marine Invertebrates, United States National Museum. 


INTRODUCTION. 


George Brettingham Sowerby, jr., in his Conchological Ilus- 
trations, published between 1832 and 1841, gives the first record of 
Amphidromus in the Philippine Islands. On plate 145 he repro- 
duces a front and back view (fig. 100) of Bulinus maculiferus, 
stating that the specimens are in Lady Harvey’s collection. This 
plate, we are told by Mr. Sherborn? was published in 1836. A de- 
scription of this species was furnished five years later by William 
John Broderip.2?, Here Broderip describes not only the typical form 
of Bulinus maculiferus Sowerby, but varieties A—-F. 

The material reported upon in this paper was collected by Hugh 
Cuming, who writes: “All the varieties, except variety C, were found 
in the Province of Misamis, in the islands of Mindanao. Variety C 
was found at Gindulman in the isle of Bohol. Ail were taken on 
trunks of trees.” 

In 1848 the greater part of Lovell Augustus Reeve’s monograph of 
the genus Bulimus * appeared, and in it we find the following figures 
and descriptions of Philippine Amphidromi. 

Plate 6, figures 26a and 266, Bulimus maculiferus Sowerby from 
the Province of Misamis, collected by Cuming. These two figures 
represent 26a, A. maculiferus maculiferus, and 266, A. maculiferus 
cataganensis, of the present text. 

Plate 37, figure 223, represents and the text describes Bulimus 
chloris Reeve. “Eastern Island,” the locality from whish this speci- 
men is said to have come, is rather vague, but later references place it 
in our domain. 


—_— 


1 Proc. Malac. Soc., vol. 8, 1909, p. 33*. 
2 Proc. Zool. Soc. London, vol. 9, 1841, pp. 14-15. 
3 Conchologia Iconica, vol. 5. 
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Ludwig Pfeiffer, in the second volume of his Monographia Heli- 
ceorum Viventium ! assigns Bulinus maculiferus Sowerby to Bulimus 
perversus Linnaeus, as variety E, but a year later? changed his opin- 
ion and considered it a valid species. In the above work he gives a 
full description of this species (p. 184), and Bulimus chloris Reeve 
(p. 187), citing a variety B of the latter, and giving the Philippine 
Islands with Cuming as authority for the habitat of A. chloris Reeve. 

In the part on Mollusca, of the Zoology of the Voyage of H. M. S. 
Samarang, 1850, by Arthur Adams and Lovell Reeve, the following 
statement is found (p. 58): “The animal of Bulimus chloris is of a 
pale brown color, always differing in this respect from that of B. 
citrinus, and of extremely vivacious habits. A bushel of them, col- 
lected on the mountains of Mindanao, soon dispersed themselves all 
over the cabin in which the basket was deposited. The shell was of 
the same elongated form and deep yellow color throughout, with no 
indication of bands or markings.” 

The same year Johan Christian Albers erected the genus Amphi- 
dromus* placing in it, among others, the two species A. maculiferus 
Sowerby and A. chloris Reeve., heretofore referred to. 

Pfeiffer, in 1853,* retains Bulimus for the group. He redescribes 
(p. 319), B. maculiferus Reeve and adds a description of var. 8, 
which in the present effort is referred to as A. maculiferus gracilior 
Fulton, and another form y, which we consider synonymous with A. 
maculiferus as from Mindanao. He also relists Bulimus chloris 
Reeve as in volume 2. . 

In 1854 Jacques Bernard Hombron and Honore Jacquinot pub- 
lished the Molluscan part of the Voyage au Pole Sud et Dans 
L’Oceanie of the Astrolabe and Velee.5 On page 29 of this work 
Bulimus sulphuratus is described from Samboanga. It is figured on 
plate 8, figures 10-12. This has since been placed in the synonomy 
of Amphidromus chloris Reeve. 

In 1855, Pfeiffer’s Monograph on the genus Bulimus was pub- 
lished.® In it, on pages 117-118, Bulimus maculiferus is described, 
and figured on plate 36, figures 1 and 2, and a variety @ on plate 40, 
figure 9, which has since been described as Amphidromus macu- 
liferus gracilior by Fulton. 

In the same volume (p. 183), Bulimus chloris Reeve, is described 
and figured on plate 49, figures 7 and 8, and Bulimus sulphuratus, 
Hombron and Jacquinot is placed in the synonomy of it. 





1Page 38, 1848. 

* Zeitschr. f. Malak., 1849, pp. 134, 137. 

% Die Heliceen, Berlin, 1850, pp. 138-140. 

*Monographia Helicorum Viventium, vol. 3. 

5 Zool., vol. 5. - 

® Martini-Chemnitz Conchylien Cabinet, vol. 1, pt. 13, p. 1. 
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The same year he published his Versucheiner Anordung der Heli- 
ceen nach naturlichen Gruppen.t’ In this he recognized Amphi- 
dromus as a subdivision of Bulimus (pp. 146-147), and referred the 
above-mentioned species to it. Here he also assigned a lot of Helico- 
styla erroneously to this group. 

Henry and Arthur Adams in 1858 referred? Bulimus chloris 
Reeve, and B. maculiferus Sowerby, to the subgenus Canistrum 
Klein, which they considered synonymous with Amphidromus 
Albers and Balea of Blainville. 

In the fourth volume of Pfeiffer’s Monographia Heliceorum Viven- 
tiwm published in 1859, we find on pages 381 and 382 the references 
to Bulimus maculiferus Sowerby and Bulimus chloris Reeve, given 
in his third volume, and in the publications in which these species 
have been alluded to since that volume was issued, Bulimus sulphu- 
ratus is lisited under B. chloris. 

In 1867 the volume on Mollusca of Die Preussische Expedition 
nach Ost.-Asien, by Edward von Martens, appeared. In this* (p. 
351), Bulimus sulphuratus of Hombron and Jacquinot is made a sub- 
species of Bulimus perversus Linnaeus, and considered quite distinct 
from Bulimus chloris Reeve. 

The sixth volume of Pfeiffer’s Monographia Heliceorum Viven- 
tium, 1868 (pp. 25-26), cites references to the previous volume and 
gives the notations listed in our remarks since its publication in 1859. 

Carl Semper, in his Reisen im Archipel der Philippinen‘ de- 
scribes the anatomic characters for the genus Amphidromus, giving 
the anatomy of Amphidromus maculiferus Sowerby (p. 146), and 
illustrating it on plate 14, fig. 1; and on pages 141-149 he cites the 
places in Mindanao and Bohol from which he has seen specimens. 
He describes three yellow shells with a single or double varix, which 
had been given to him and were said to have come from Cebu, but 
does not bestow a name upon them. 

He also lists Amphidromus chloris Reeve (p. 148), from Zam- 
boanga, and considers A. sulphuratus Hombron and Jacquinot 
synonymous with it. 

In 1877 Pfeiffer’s eighth volume of his Monographia Heliceorum 
Viventium was published, and here, as in the previous volumes, he 
gives the additional references which have been occasioned since the 
publication of volume 6, in 1868. 

In the same year Joaquin G. Hidalgo published a small paper en- 
titled Description d’un Amphidromus et d’un Cyclophorus nou- 

1 Malak Blat., vol. 2, 1855. 
2 Genera of Recent Mollusca, vol. 2, p. 143. 


3 Zoologischer Theil, vol. 2. 
4Zweiter Theil, Wiss. Res., vol. 3, 1873. 
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veaux provenant les isles Philippines. In this, Amphidromus 
quadrasi is described and figured (pl. 2, fig. 2), from Caramandanes 
Island. 

The following year the same author reached the present genus in 
his series of papers entitled Recherches conchyliologiques de M. 
Quadras aux iles Philippines. He discusses these Philippine forms 
(pp. 31-34). 

He figures (pl. 6, fig. 1) the variety of Amphidromus maculif- 
erus which is now named A. philippinensis. He assigns the yellow 
and pale form of what was later described as A. entobaptus Dohrn 
to Amphidromus perversus Linnaeus and refers at length to A. 
chloris and corrects the locality name given in the previous volume 
for Amphidromus quadrasit from Caramandanes to Candaramanes 
Island, a member of the Balabac group. 

He also lists Amphidromus contrarius Muller from Balabac and 
Luzon. The second citation is undoubtedly due to a market specimen, 
as Amphidromus does not oceur on Luzon, and the first may also be 
a market shell or else a form of the A. guadrasi group. A. contrarius 
Muller belongs to Timor. 

In 1889 Dr. Heinrich Dohrn’s Beitrag zur Conchylienfauna der 
Philippinischen Insel Palawan appeared.’ In this the yellow Am- 
phidromus from the region of Puerto Princesa is described as Am- 
phidromus entobaptus. The next year the first part of Joaquin Gon- 
zalez Hildago’s Obros Malacologicos* appeared. On pages 17-18 
the description of A. guadrasi Hidalgo is published. 

In 1893 Edgar A. Smith published his report On a Small Collection 
of Land Shells from Palawan and Balabac, Philippine Islands.°® 

Here four figures (10-13, pl. 18) are given of Amphidromus quad- 
rasi and forms a—f, described from a series of a hundred specimens 
from Balabac. The same year Otto Franz von Mollendorff’s Mate- 
‘rialien zur Fauna der Philippinen XI Die Insel Leyte appeared.® 
In this Amphidromus maculiferus multicolor is described from Leyte 
and Camotes. 

The following year Edgar Albert Smith published his report On 
the Land Shells of the Zulu Archipelago.*| In this (p. 55) he de- 
scribes and figures (pl. 4, figs. 9, 9a) a variety of Amphidromus 
maculiferus from Bilitan Island, which is now named A. philippinen- 
sis Fulton. 


1 Journ. d. Conch. Paris, vol. 35, 1887, pp. 36-37. 

2TIdem, vol. 86, 1888. 

8 Nachr. Deut. Malak. Ges., vol. 20, pp. 538-63. 

4Mem. Real Acad. Clen., Madrid, vol. 14. 

5’ Ann. Mag. Nat. Hist. London, ser. 6, vol. 11, 18938, pp. 347-353. 
® Bericht, Senck. Natuz. Ges. Frankfurt am Main, 1893. 

7Ann. Mag. Nat. Hist., ser. 6, vol. 13, 1894. 
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The same year Zur Mollusken Fauna der Sulu Inseln, by Otto 
Franz von Mollendorff, was published.t1 On pages 210 and 211 
Amphidromus roeseleri is described from Sulu Island, and the variety 
of A. maculiferus mentioned, described, and figured by Smith from 
Bilitan Island, mentioned in the last reference, is described on 
page 211. 

A year later Edgar Albert Smith’s paper On a Collection of Land 
Shells from Sarawak, British North Borneo, Palawan, and other 
Neighboring Islands? appeared. In this he lists Amphidromus 
quadrasi Hidalgo (on pp. 98-99) from Candaraman, and A. entobap- 
tus Dohrn (on p. 99) from Palawan. 

In 1896 the genus Amphidromus was subjected to a critical revi- 
sion by Hugh Fulton in A List of the Species of Amphidromus 
Albers, with Critical Notes and Descriptions of some Hitherto Un- 
described Species and Varieties.’ In this (p. 67) he refers Amphi- 
dromus chloris Reeve to A. perversus Linnaeus or a subspecies, and 
A. entobaptus Dohrn is also considered a subspecies of A. perversus 
Linnaeus. Amphidromus maculiferus and varieties gracilior Fulton, 
strigata v. Méllendorff, and obscura Fulton are described from 
Mindanao; while variety inflata Fulton is referred to Philippine 
Islands without specific locality. Variety multicolor Mollendorft is 
listed from the island of Leyte (pp. 74 and 75), and Amphidromus 
- roescleri Méllendorff described (p. 75) from Bilitan Island. 

Amphidromus quadrasi Hidalgo is reported from Balabac Island 
(p. 85), and A. g., variety solida Fulton, is described (p. 86) and 
figured (pl. 5, fig. 16). 

Amphidromus versicolor Fulton, described (p. 86), embraces 
part of the complex referred to by Smith‘ as varieties of A. qguad- 
rast. Amphidromus dubius Fulton is diagnosed (pp. 86 and 87) and 
figured (pl. 6, figs. 1, 1@) and comes from Balabac Island, while 
Amphidromus everettit Fulton, also a member of the A. quadrasi 
complex described as a variety of that species by Smith ® as coming 
from Palawan, is given specific rank on page 87. 

In the same year R. P. Fr. Casto de Elera published the third 
volume of his Catalogo Sistematico de toda la Fauna de Filipinas. 
On pages 617 and 618 he lists A. chloris Reeve from Mindanao, 
Basilan, and Mindoro; A. maculiferus Sowerby from Bohol, Camo- 
tes, Leyte, Maasin, Bato, and Mindanao, and Amphidromus variety 
multicolor Moéllendorff from Leyte, Maasin, Bato, and Camotes. 

To Amphidromus contrarius Muller the rather large range of 
Luzon, Balabac, and Timor is assigned. 

1 Nachr. Deut. Malak. Ges., vol. 26, pp. 205-215. 
2 Proc. Zool. Soc. London for 1895. 
3 Ann. Mag. Nat. Hist., ser. 6, vol. 17. 


4Idem, vol. 11, 18938, p. 351, pl. 18, figs. 11-13. 
® Idem, p. 350, pl. 18, fig. 12. 


6 BULLETIN 100, UNITED STATES NAYIONAL MUSEUM. 


A. entobaptus is reported from Porto Princesa, Paragua (=Pala- 
wan) ; A. perversus Linnaeus variety from Busuanga, Mindanao, and 
Zamboanga, and A. guadrasi Hidalgo from Candaramanes. 

A. cosmandanus Crosse is erroneously listed (p. 618) as Amphidro- 
mus. This, we learn later from Pilsbry,’ is Helicostyla crossman- 
niana Crosse. 

Joaquin Gonzales Hidalgo, in his beautiful Atlas Obras Mala- 
cologicas? reached Amphidromus in 1898. He devoted three plates 
to the Philippine forms, 99-101. On plate 99, figures 1 and 2 rep- 
resent a large inflated yellow shell with a whitish band at the sum- | 
mit of its whorls, and a dark varix on the last turn, which is listed 
under the designation of A. maculiferus Sowerby var. This we 
learn from correspondence with Sefior Hidalgo, comes from Dapi- 
tan, Mindanao. It is our Amphidromus hidalgoi. Figures 3 and 4 
represent A. chloris Reeve, and 5-8, A. entobaptus Dohrn. 

Plate 100 has 6 figures showing races of A. maculiferus Sowerby. 
Of these, figures 1, 4, 5, and 6 represent my Amphidromus maculi- 
ferus cotabatoensis, and figures 2 and 3 appear referable to my 
Amphidromus maculiferus cataganensis. 

Plate 101, figures 1-4, are said to represent A. nigrofilosus Roche- 
brune. They are in reality A. maculiferus gracilior Fulton. Fig- 
ures 5 and 6 illustrate A. guadasi Hidalgo and 7 and 8 A. dubius 
Fulton. 

In his Verzeichness der auf Philippinen Lebenden Landmollusken,? 
Dr. Otto von Mollendorff lists on pages 148-150 the following: A. 
entobaptus Dohrn, from Paragua, with subspecies gracilis Mdéllen- 
dorff from Linapakan and Busuanga, and subspecies contracta M6l- 
Jendorff from Koron and Kalamianes. These two names are nomena 
nuda and have no status. Amphidromus chloris Reeve is listed 
from Mindanao (Samboanga), A. maculiferus Sowerby from west- 
ern Mindanao. Of this he lists subspecies strigata Méllendorff 
(=“Amph. mac. var. gracilior et strigata, Fulton”) from eastern 
Mindanao and Bohol. Subspecies multicolor Modllendorff, from 
Leyte and Camotes; subspecies obscurus Fulton from Mindanao and 
subspecies inflatus Fulton. 

Amphidromus quadrasi Hidalgo is credited to Balabac and sub- 
species solidus Fulton to Paragua. A. versicolor Fulton and A. 
dubius Fulton are both listed from Balabac, and A. everetti Fulton 
from Paragua. 

The last to give these shells consideration was Dr. Henry A. Pils- 
bry, who monographed the genus in 1900.° In this he recognizes 





1 Mem. de Ja Real Acad. de Sci. Madrid, 1890-1904. 
* Abhand. Narturf. Ges. Gorlitz, vol. 22, 1898. 
? Man. Conch., vol. 13, pp. 127-234. 


Part 1. PHILIPPINE LAND SHELLS—BARTSCH. 7 


(pp. 130-183) Amphidromus maculiferus Sowerby with variety 
obscurus Fulton; subspecies multicolor Mdllendorff; subspecies 
gracilior Fulton; variety strigata Mollendorff; subspecies inflatus 
Fulton, Amphidromus chloris Reeve (pp. 148-144) with variety 
pallidulus Pilsbry from Zamboanga and varieties purissimus Pilsbry 
and rosa Pilsbry from Basilan Island. 

A. roeseleri Méllendorff is listed on pages 144-145—A. entobaptus 
Dohrn on pages 145-147. A. lindstedti Pfeiffer is referred to as 
coming from Balabac according to Fulton (pp. 228-229). As we 
have said before, the Balabac specimens cited probably refer to 
some of the forms of A. quadrasi Hidalgo. A. lindstedti Pfeiffer 
comes from Malacca. 

Amphidromus quadrasi Hidalgo is treated (pp. 229-230) and 
solidus, versicolor, dubius, and everetti of Fulton are recognized. 


GEOGRAPHIC DISTRIBUTION. 


The genus Amphidromus presents some very fascinating z0o- 
geographic problems in the Philippine Islands, and, when fully 
studied, will undoubtedly throw considerable light on the derivation 
and dispersal of the Philippine land shells. At present the available 
information is fragmentary, and more material with specific locality 
notes is badly needed. 

There are several distinct groups which show a northward migra- 
tion from Borneo into the Philippine Archipelago. One of these 
is the group of Amphidromus quadrasi, which has undoubtedly come 
from some Bornean stock and is extending its range northward into 
Palawan. At the present time it is distributed over Balabac and 
the adjacent islands. 

Then there is the group of Amphidromus entobaptus, which ex- 
tends over Palawan and the Calamianes group, apparently splitting 
up into races in the islands of the latter group, and a generic label 
“ Calamianes,” which was applied by the older collectors to material 
from this group, is absolutely insufficient to enable one to understand 
the complex or the conditions and causes for the variations presented 
by a mixture of forms assembled from the various places within the 
group. This is well shown by the specimens which we have had 
for examination which have enabled us to recognize a number of 
races, each practically confined to a separate island. The northern- 
most extension of the yellow Amphidromus is found in Mindoro in 
the large inflated species now described as A. mindoroensis. 

No Amphidromus has been reported from Luzon (the term 
“Manila” seen at times on old labels simply means that they were 
purchased in the Manila markets and not that they occur at or about 
Manila), nor do any Amphidromi occur on any of the smallér 
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islands, as far as known, intervening between Mindoro and Luzon 
or Panay. 

The group of A. chloris, embracing roeselert and suluenis, extends 
over the Sulu Archipelago and Zamboanga, Mindanao, and it appears 
as if it had been derived from Borneo and had reached Mindanao 
through the chain of islands which extend from Borneo to Mindanao, 
through Tawi Tawi, Jolo, etc. 

Amphidromus inflatus, pallidulus, mearnsi, and calista are yellow 
forms which, though the last is at times variously marked with red, 
combine the yellow coloration of the chloris group with the black 
filations of maculiferus. 

By far the most satisfactory lot of mater ial which we have had for 
our study belongs to the group of Amphidromus maculiferus, which 
divides up into a series of geographic races, beautifully accounted for 
by the separate habitats which they occupy. A full discussion of 
this group will be found preceding the description of this species 
and its races. 

I wish to acknowledge my deep appreciation of the courtesies ex- 
tended to me by the authorities of the United States Bureau of 
Fisheries and the United States National Museum, in assigning the 
collection of mollusks made by the Fisheries steamer Albatross in 
the Philippines, to me for report. Also to the Philippine Bureau of 
Sciences for material sent for report, and to Dr. H. A. Pilsbry, of 
the Philadelphia Academy of Natural Sciences, for the loan of the 
Philippine Amphidromi in the collection of the academy, and to 
Dr. Frank C. Baker, of the Chicago Academy of Sciences, and 
Walter F. Webb, of Rochester, New York, for similar reasons. I 
wish also to express my sincere thanks to Dr. William H. Dall, 
honorary curator of the Section of Mollusks, United States National 
Museum, for his counsel and many suggestions. 

The photographs used in the illustrations were made by the Divi- 
sion of Photography, United States National Museum, and were 
retouched by Mrs. E. B. Decker. 


GROUP OF AMPHIDROMUS MACULIFERUS. 


The group of Amphidromus maculiferus extends over the south- 
eastern islands of the archipelago, its chief center being Mindanao. 
When one looks at a topographic or relief map of the Philippine 
Islands, particularly Mindanao, one sees that this island is composed 
of a series of smaller islands which have been fused into the large 
territory by a comparatively moderate raising of that part of the 
ocean floor, and the Amphidromi reflect this state of affairs beau- 
tifully. 

Amphidromus maculiferus Sowerby ss. was described fenae ma- 
terial collected by Hugh Cuming in Misamis Province, Mindanao, 
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and is undoubtedly a coastal race. The material before us agrees well 
with Sowerby’s figure, which represents an elongate-ovate, spotted 
form without varices. 

On the slopes of Mount Malindang another form occurs, which is 
decidedly shorter, more chubby, more brightly colored, with a few 
faint indications of varices. To this race I have given the subspecific 
name cataganensis. 

In the Cotabato region, or, in other words, the lower Rio Grande 
Valley, we find another race which is profusely spotted and provided 
with very strong, dark, varicial bands. To this race I have applied 
the name cotabatensis. 

In the upper regions of the Rio Grande, about Lake Buluan, we 
find another race, which lacks the spotting altogether, but has strong, 
brown varices, which I have called buluanensis. 

On the southeast coast of Mindanao, along the shores of the Gulf 
of Davao, another race occurs, which is very elongate-ovate, has al- 
ternating pale-brown and lydrophanous axial bands and a general 
rosy suffusion on the surface. This is von Mollendorff’s strigatus. 

On northeastern Mindanao still another race is found, which is 
nearest allied to strigatus, but is always pale, lacking the rosy suf- 
fusion and also the dark varicial bands. This is gracilior Fulton. 

North of Mindanao, the islands of Bohol, Leyte, and Samar each 
contain a race of maculiferus. 'That in Bohol is smaller than stvigatus 
and gracilior, and is provided with alternating bands of pale brown 
and dingy white. This I shall term boholensis. On the island of 
Leyte we have the race named multicolor by von Méllendorff. It is 
an exceedingly dark-colored race, by far the most marked of all the 
forms so far mentioned. The race living on the island of Samar is 
more nearly related to that of Bohol than to that of Leyte. It is of 
darker color and stouter form than the Bohol race, and may be 
known as samarensis Bartsch. 

South of Mindanao we have the race now described as cosmius 
Bartsch, occurring on Basilan Island. This race is the smallest of 
the entire group. It has the general form and markings of gracilior 
Fulton, but differs from it by its diminutive size and a much lesser 
number of hydrophanous bands and in being suffused with faint 
yellow. . 

An additional race from the island of Cebu is indicated by Semper, 
who is quoted on page 18. 

As derived from the group of maculiferus may be considered the 
mountain species occurring on Mount Malindang and Mount Apo 
in Mindanao. Both of these forms have the dark filations on the 
early whorls, which indicate relationship to maculiferus, but the 
rest of the characters are sufficient in my estimation to entitle them 
to full specific rank, and so I have called them malindangensis and 
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apoensis. These two forms have developed along parallel lines, but 
are quite distinct. 

The little race of Amphidromus occurring on the island of Basilan, 
which I have called bastlanensis, is related to these last two forms, 
as is the shell from Lampinigan Island, which is too poor to serve 
for diagnosis. , 

There remains but one shell of the group of maculiferus which 
is to be considered in this monograph and that is Amphidromus 
floresi. This form has indications of the black filations on the 
early whorls which would ally it to maculiferus, but it differs mark- 
edly in form from any of these and also in its sculpture, the surface 
being ornamented with numerous, slender, thread-like riblets. This 
shell comes from southeastern Mindanao. 


DESCRIPTIONS OF SPECIHS. 
AMPHIDROMUS MACULIFERUS MACULIFERUS Sowerby. 
Plate 2, figs. 1-5. 


Bulinus maculiferus SowErsy, Conch. Ill., 1838, pl. 145, fig. 100. 

Bulinus maculiferus Broperte, Proc. Zool. Soc. London, vol. 9, 1841, pp. 
14-15. 

Bulimus maculiferus Rerve, Conch. Icon., vol. 5, 1848, pl. 6, fig. 26a. 

Bulimus perversus LINNAEUS, var H. Prerrrer, Mon. Hel. Viv., vol. 2, 1848, 
p. 38. 

Bulimus maculiferus P¥Fetrrer, Zeitschr. f. Malak., 1849, p. 134. 

Amphidromus maculiferus ALBERS, Heliceen, 1850, pp. 138-140. 

Bulimus maculiferus Pretrer, Mon. Hel. Viv., vol. 3, 1853, p. 319. | 

Bulimus maculiferus, var P¥rEtrFreR, Mon. Hel. Viv., vol. 3, 1853, p. 319. 

Bulimus maculiferus PFEFFER, Mart. Chem. Conch. Cab., vol. 1, pt. 18, 1855, 
pp. 117-118, pl. 36, figs. 1-2. 

Bulimus (Amphidromus) maculiferus P¥retrrer, Malak. Blat., 1855, vol. 2, 
p. 147. 

Bulimus (Canistrum) maculiferus H. and A. ApAmMs, Gen. Rec. Moll., 1858, 
p. 148. 

Bulimus maculiferus P¥rtrrer, Mon. Hel. Viv., vol. 4, 1859, p. 381. 

Bulimus maculiferus PFrerFFER, Mon. Hel. Viv.,-vol. 6, 1868, p. 25. 

Amphidromus maculiferus Semper, Reis. Arch. Phil., vol. 3, 1873, p. 146, 
pl. 14, fig. 18. 

Bulimus maculiferus PFEFFER, Mon, Hel. Viv., vol. 8, 1877, p. 39. 

Amphidromus maculiferus Hipaico, Journ. de Conch., vol. 36, 1888, p. 31. 

Amphidromus maculiferus Evera, Cat. Sist. Faun. Filip., 1896, p. 617. 

Amphidromus maculiferus obscura Futon, Ann. Mag. Nat. Hist., ser. 6, 
vol. 17, 1896, p. 75. 

Amphidromus maculiferus von MOLLENDoRFF, Abhand. Naturf. Ges. G6rlitz, 
vol. 22, 1898, p. 149. 

Amphidromus maculiferus obscura yon MOLLENDoRFF, Abhand. Naturf. Ges. 
Gorlitz, vol. 22, 1898, p. 149. 

Amphidromus maculiferus Pitspry, Man. Conch., vol. 13, 1900, pp. 180— 
131, pl. 49, figs. 19-21. 

Amphidromus maculiferus obscura Pitspry, Man. Conch., vol. 18, 1900, 
p. 181. 
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Shell elongate-ovate, whorls moderately rounded, marked by in- 
cremental lines only. The first three whorls have a narrow, black 
band appearing above the suture, while the rest is white. The 
remaining turns are yellowish white, profusely spotted with irregu- 
larly shaped blotches of chestnut brown, which are bordered by a 
lighter area and usually preceded by a white area. There are no 
strongly developed varicial streaks; if shown at all they are indi- 
cated as mere faint lines. 

The type of A. maculiferus was collected by Hugh Cuming in 
Misamis Province, Mindanao. The material which I have examined 
comes from the same region. The following table gives additional 
data as to number of whorls and measurements: 

















Num- Diam- 
ae ber of ene eter i in Locality. Collector. 
244668 Tet 32.7 | Camp Overton, Mindanao. .......... E. A. Mearns. 
244668 6 | 59 SO EUda Ecco LRRD FANS iis Sea Ae ky eas Do. 
244669 (emooxor| | olaG ik zeee GORE eh ere © hme neti hae neta J. Clemens. 
244670 6 | 60.5 | 32.8 | Camp Pantar, Angus. R. 4 milesfrom | E. A. Mearns. 

Lake Lanao, Mindanao. 

eeLOU Pn eres all ee partes ora sea. Tangob, Misamis, Mindanao; a young 


individual. 
99567 6 | 62.3 | 32.2 | P. I., without specific locality....-... 


AMPHIDROMUS MACULIFERUS CATAGANENSIS, new subspecies. 


Plate 3, figs. 1-5. 


Bulimus maculiferus REeve, Conch. Icon., vol. 5, 1848, pl. 6, fig. 260. 
Amphidromus maculiferus Hipatco, Mem. Real Acad. Sci. Madrid, 1896, 
pl. 100, figs. 2-3. 

Shell ovate, dextral, or sinistral. Whorls well rounded, appressed 
at the summit and marked by lines of growth only. Sutures strongly 
constricted. Aperture moderately large; outer lip expanded and 
reflected ; inner lip almost vertical, slightly twisted and reflected over 
the narrow umbilicus; parietal wall covered with a moderately thick 
callus. The first two volutions are bordered with a narrow black 
band at the suture, the rest being white; the next two are yellowish 
white, while the succeeding may have the same ground color or they 
may be suffused with a rosy blush and are marked by irregular, wavy, 
somewhat protractive, brown axial bands and a few irregularly 
placed, scattered spots of brown which are usually preceded by a 
lighter area. 

The type and two specimens of this species were collected by Lieut. 
Col. Edgar A. Mearns at Catagan, Mindanao, on the Mount Mal- 
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indang Expedition, at 1,100 feet altitude. The type, Cat. No. 244672, 
U.S.N.M., has six whorls and measures—length, 52 mm.; diameter, 
31mm. The following additional specimens have been examined: 





























Num- Diame- 
a | ber of oie ig ter in Locality. Collector. 
2446721) 6 52 oi Catagan, Mindanao, 1100 feet........ E. A. Mearns. 
244672 | 6 56 DLes2 al epetere GO sacjas aco tele salsa reeemioeece ee Do. 
244672 | 6.2 | 56.6 | 30 |----- ao. -2 errr ree eee errr Do. 
244673 | 6.2 | 55.5 | 29 Mount Malindang, 3500 to 9200 feet Do. 
(fragment). 
BEAD TE Nis. 52)F552 22 PAT YsE eS Gre 528s. dE See eee Do. 
1T ype. 


AMPHIDROMUS MACULIFERUS COTABATENSIS, new subspecies. 
Plate 1, fig. 1; plate 4, figs. 1-8. 


Amphidromus maculiferus FuLtron, Ann. Mag. Nat. Hist., ser. 6, vol. 17, p. 
74, 1896. 


Amphidromus maculiferus HipAtco, Mem. Real Acad. Sci., Madrid, pl. 100, 
figs. 1, 4, 5, 6, 1898. 

Shell elongate-ovate with the whorls well rounded, appressed at the 
summit, with the sutures moderately constricted; lip normal. First 
_ two whorls white, excepting a narrow, black band immediately above 
the suture. The succeeding two are dingy white, and the remainder 
yellowish white, in places suffused with pale brown. ‘The first one 
succeeding the dingy white turns bears a number of zigzag, axial 
bands of brown with a few spots of the same color, while the rest are 
marked with numerous, more or less elongate dots of brown, which 
are preceded by a whitish area. In addition to the above, the whorls 
are also crossed by a number of strong, dark brown varices. 

The type (Cat. No. 244676 U.S.N.M.) comes from Cotabato, Min- 
danao. It has 6.2 whorls and measures—length 57 mm.; diameter 
31.5 mm. The following specimens have been examined: 
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Num- Diame- 
Cat. No. hor Length 

















U.S.N.M.| J poris,| 2mm. 4 ves Locality. Collector. 
2446761) 6.2 | 57 31.5 | Cotabato, Mindanao........| E. A. Mearns. 
paseo |) 6.3 | 60.5 | 32.1 |2..-- Oc SSO Sea Do. 
244676 | 6.5 | 59.5 | 31 |...-. AOscscscet eer sosiase auek Do. 
244676 | 6.7 | 61 de + WAS a MOs buries tooss see ae Do. 
eH OM|Serec Since. ee eleeee = 2 Cotabato, Mindanao, one Do. 
young specimen. 
244677 | 6.6 | 60.3 | 30.3 | Cotabato, Mindanao, five ad- Do. 
ditional young specimens. 
184564 | 6.5 | 57.4 | 30 Cotabato, Mindanao ........| von Méllendorff. 
PAAGZS) NG. | Gls Zs) Sor. leoss = dGlcsesn oe SONS Soe E. A. Mearns. 
2446787| 6.7 | 57.6 | 30.5 |..-.- QR CR GE, t tea Do. 
244679 | 6.6 | 54 31 Libungan River and La’bas Do. 
River, Rio Grande Valley, 
Mindanao. 
A ee eee 33.6 | Libungan River and La’bas Do. 
River, Rio Grande Valley, 
Mindanao, young individ- 
ual, dextral. 
M5023 \oce <2 o]s- ox'0 838-5 | Loe? 
215578 | 7.2 | 66.5 | 35.4 | Kidapawan, Cotabato.......-. Webb. 
302840 | 6.3 | 58.2 | 32.8 | Kidapawan, Cotabato, Min- | Henderson. 
danao. 
1 Type. 2 Dextral. 


AMPHIDROMUS MACULIFERUS BULUANENSIS, new subspecies. 


Plate 5, figs. 1-6. 


Shell elongate-conic, with the whorls moderately rounded and ap- 
pressed at the summit and the sutures moderately constricted, the 
first two whorls bearing the dark filation in the suture, the succeed- 
ing ones pale brown with an occasional retractive streak of lght 
brown or dingy white. These varicial streaks become much intensi- 
fied on the last two volutions. The spotting is entirely absent. Aper- 
ture normal. 

The type (Cat. No. 244688, U.S.N.M.) was collected with two other 
specimens on the trail between Simpitan and Buluan, Mindanao, by 
Lieut. Col. Edgar A. Mearns. The type has seven whorls and meas- 
ures—length, 66.2 mm.; diameter, 33.4 mm. Some of the specimens 
have the whorls a yellowish white instead of light brown. These 
are dead specimens and have probably been bleached. The follow- 
ing material has been examined: 
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Cat. No. | NUM" | Length| “Stor” Localit Collector. 
U.S.N.M. | ber, Jin mm. |, ter, y 
244680 | 7.2 | 65.5 | 32.7 | Trail from Simpitan to Buluan, | E. A. Mearns. 
Mindanao. 
244680 | 7.1 | 64 S25O)|(4 carers GO ea ninjasdoocctecicpiseee een Do. 
244680 | 7 Tt Tso a). secre Oz 35265532 se eisleseeeee ees Do. 
BAAGSO oro cc cd JOES creel names Trail from Simpitan to Buluan, Do. 
Mindanao, young individual. 
244683 | 7 65 34 Trail from Simpitan to Buluan, Do. 
Mindanao. 
244683 | 7 GO) 7582.3) |. eee GOs sh. kes sale e eee Do. 
244683 | 7 59.7 | 29.5 |..-.- GOsies. asco sekk seers Do. 
PAS GSe [oe sc leee ciclo eed Trail from Simpitan to Buluan, Do. 
Mindanao, young. 
244686 | 7 63.5 | 34 Trail from Simpitan to Buluan, Do. 
Mindanao. 
244686 | 6.8 | 59 So leck oe AO asic Gaciniots pte ole tite ees ade Do. 
244686 | 7 58 29r A Mee se LO he eee ee SS tera eee Do. 
PASGSGH Sows ol ssc tee Trail from Simpitan to Buluan, Do. 
Mindanao, two young. 
2446881) 7 66.2 | 33.4 | Trail from Simpitan to Buluan, Do. 
Mindanao. 
244688 | 7 te {ey || el) ete) | eeoec Ose soe Sates tee mace cle sees Do. 
244688 | 6.5 | 56.6 | 30 |..--- GOs es Soe Aa e ae insists Do. 
244687 | 6.5 | 59.5 | 33 Lake Buluan, Mindanao.........-- Do. 
TObO2Sa2 fo. Ne eee Young individual without locality. - Do. 
244685 | 6.5 | 60 33: 2 | “Boluan, Mindanao... -.2-2 2. 2 <- Do. 
244685 | 7 62565 tolson|seser GO he eee eee enon sccm cter Do. 
244685 | 7 64./9)| (Sent i aeeise 021226 Pee seb hs Bes Do. 
244685 | 7 69.:3)|(a2,0leeee = GO arrsinslaw aoties sissies sosceter Do. 
244682 | 7 62, Or |Sontanl assets GO eee sas sieete eee oe Do 
244682 | 6.5 | 60 BORON ees GOR Ue see ste ce one See ae eee Do. 
244682 | 6 635) |i32a25|2eece Oren, ce eee tee ee Do. 
244682 |....../.--.-- 33 Buluan, Mindanao, fragment....-.. Do. 
244684 | 7 60. 291531. 23| Buluan: Mindanao 2. Jo 2s sone soe Do. 
PAAGSS | ects sol nate ae saree Buluan, Mindanao, one young in- Do. 
dividual. 
1 Type. 


AMPHIDROMUS MACULIFERUS STRIGATUS (von Millendorff) Fulton. 


Plate 6, figs. 1-5. 


Amphidromus maculiferus Hipaxeo, Journ. de Conch., vol. 36, 1888, p. 31. 

Amphidromus maculiferus, var. strigata Furton, Ann. Mag. Nat. Hist., 
ser. 6, vol. 17, 1896, p. 75. 

Amphidromus maculiferus ELera, Cat. Sist. Faun. Filip., 1896, p. 617. 

Amphidromus maculiferus strigatus (von Méllendorf) Furton, Ann. Mag. 
Nat. Hist., ser. 6, vol. 17, 1896, p. 75. 

Amphidromus maculiferus strigatus voN M6LtLENvorFF, Abhand. Naturf. 
Ges. G6rlitz, vol. 22, 1898, p. 149. 

Amphidromus maculiferus gracilior Pruspry, Man. Conch., vol. 13, 1900, 
p. 132. 

Amphidromus maculiferus gracilior, var. strigata Prrspry, Man. Conch., vol. 
13, 1900, p. 132. 
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Shell very elongate-ovate. The first two whorls have the narrow 
dark band in the suture, the rest are white. The succeeding turns 
are flesh colored, with very retractively slanting dark brown varices 
and similarly disposed light hydrophanous bands. Some scattered, 
elongate dots are also present. Aperture normal. 

This race is said by von Mollendorff to occur in Eastern Mindanao. 
Six specimens from the von Méllendorff collection, from Davao, 
Mindanao, are in the United States National Museum. The follow- 
ing material has been examined: 











; Num- Length Diam- $ 

Cat. No. Collection. epee it erat ets ; Locality. Collector. 
nS4565°|) U.S JN.M.:...- 6.5 | 67.5 | 33.5 | Davao, Mindanao. -.| von Méllendorff. 
84565. |... -.< doce Csce 7 GL 705 |po2so |= see Goss aera see ee Do. 

195849 |....-. doze ee eee LO SOn I Oa 4 ol ese ee. GO seeeie eens: Do. 

195849 |....- Gor eieest a GisulokeAy ee ae domes eee aes Do. 

195849 |..... AO e eee) oeier 7 GO a SAO» leer or ON eeetees Do. 

195849 |....- done. : 6.5 | 60 220) lees COD Steere eee Do. 

Webbeees.c belo 7 66 BOT er doget ecb Quadras. 











AMPHIDROMUS MACULIFERUS GRACILIOR Fulton. 
Plate 7, figs. 5-6. 


Bulimus maculiferus, var. 8 PretrFER, Mon. Hel. Viv., vol. 3, 1853, p. 319. 

Bulimus maculiferus, var. 8 Prerrer, Mart. Chem. Conch. Cab., vol. 1, 
1855, pl. 40, fig. 9. 

Amphidromus maculiferus, var. B SEMPER, Reis. Arch. Phil., vol. 3, 1873, 
p. 149. 

Amphidromus maculiferus, var. gracilior Futron, Ann. Mag. Nat. Hist., 
ser. 6, vol. 17, 1896, p. 74. 

Amphidromus maculiferus ELERA, Cat, Sist. Faun. Filip., 1896, p. 617. 

Amphidromus nigrofilosus Hipateo, Mem. Real Acad. Sci. Madrid, 1898, 
pl. 100, figs. 1-4. 

Amphidromus maculiferus gracilior Pinspry, Man. Conch., vol. 18, 1900, 
p. 132. 


Shell very elongate-ovate; the first two whorls have a very broad, 
black band which frequently covers half of the turns, the rest of the 
early whorls being white. The whorls succeeding are yellowish 
white with numerous, retractively slanting hydrophanous bands, 
which are of irregular width and distribution. There are no dark 
varices. The whorls are rather high between the sutures, strongly 
appressed at the summit, and well rounded. The aperture is nor- 
mal. The following material has been examined. 
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| : 
Num- | Length | Diam- 











Cat. No. Collection. whorls, et | sae Locality. Collector. 
184566 | U. S. N. M./} 7.3 | 72 32:6) Mindanao! S225 22 2. von Méllendorff. 
Chicago | 
Acad. Sci..... Ton GG al oakes Mainit, Mindanao..| Quadras. 
Webb. . EMGAD HMO Goukel aese.0: zee G0. FE Fes Se Do. 
eee dGe oie 22), ube G425 02955. = 32400. eee Do. 
ee done | 6.8 | 60 gS | rsdn Do. 








AMPHIDROMUS MACULIFERUS BOHOLENSIS, new subspecies. 
Plate 1, fig. 2; plate 7, figs. 1-3. 


Bulimus maculiferus, var. C. Broperip, Proc. Zool. Soe. London, vol. 9, 1841, 


pp. 14-15. 
Amphidromus maculiferus SEMPER, Reis. Arch. Phil., vol. 8, 1873, p. 149. 
Amphidromus maculiferus ELERA, Cat. Sist. Faun. Filip., 1896, p. 617. 


Shell elongate-ovate. Whorls moderately well rounded and ap- 
pressed at the summit; sutures moderately constricted; apertu>> nor- 
mal. The first two turns show a faint, black band in the suture, the 
rest being white. The succeeding turns are marked by alternate re- 
tractively slanting bands of pale brown and dingy white, the latter 
usually a little broader than the brown areas. There are no distinct 
dark varices. 

The type and nine specimens of this species were collected by A. 
Celestino, at Sevilla, Bohol. The type (Cat. No. 245563, U.S.N.M.) 
has six and a half whorls and measures—length, 57 mm.; diameter, 
27.5 mm. The following specimens have been examined: 














} 
, Num- meth Diam- : 
Cat. No. Collection. epee Length fet Locality. Collector. 
2455631] U.S.N.M.....| 6.5 | 57 27.5 | Sevilla, Bohol.....-. A. Celestino. 
ZADDOO. |-s.5.02 Gos. seae TOG Si Ieee eae GO eae Sea Do. 
ZADAGS) Vosicloe OOneeae ee Gao Fl OOsOue2o. 48 eee dont eo eee Do. 
240900, |oooce dose tee Go ees ain eee | eee ose eee eee Do. 
PASTE le ces dou. Se Gay 58. 5S oneS0 soe Belarleees. cee ee Webb. 
Phil. Bur. Sci.| 6.5 | 55.5 | 28 Devilllee ys aera A. Celestino. 
weer aon GF Or Doe ale 2 Oe egees 30 OMe ret eer Do. 
Eat: dos siijes2cl'4 16. Wi) S5eS OSeGHla ete agua. ere eee Do 
eee OO. 34s) (6535 G0nbr| See ere SO ee cece Do 
pach do. 2) Jiri 2 ee erin oun seer Do. 
Rhiohep Acad. | 6.5 | 55 26.5) | Beboly..c4 2. 24226" Quadras. 
ci. 
Webb. 650) ("6202 oUt leer GO eee Do. 
sores dom s.cAe 6.3 | 55.4 | 28.5 | Belar, Bohol.......| Webb. 
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AMPHIDROMUS MACULIFERUS MULTICOLOR yon Mollendorff. 


Plate S, figs. ft, 2, 45-5. 


Amphidromus maculiferus SEMPER, Reis. Arch. Phil., vol. 3, 1873, p. 149. 
1893, p. 99. 

Amphidromus maculiferus, var. multicolor Furtron, Ann. Mag. Nat. Hist., 
ser. 6, vol. 17, 1896, p. 74. 

Amphidromus maculiferus ELeRA, Cat. Sist. Faun. Filip., 1896, p. 617. 

Amphidromus maculiferus multicolor voN MOLLENDORFF, Abhand. Naturf. 

_ Ges. Gorlitz, vol. 22, 1898, p. 149. 

Amphidromus maculiferus multicolor Pruspry, Man. Conch., vol. 13, 1900, 
pp. 131-1382. 

Shell elongate-ovate; the first two whorls with the usual narrow 
black band at the suture, the rest with alternating, retractive bands 
of yellowish white and brown, the brown bands on the last whorl 
following a somewhat zigzag course and being more closely spaced on 
the last turn than on those preceding. The white bands between the 
darker appear as if superimposed upon a dark ground. The inside 
of the:lip is of a purplish blue color, while the peristome is white. 
The shell in its entirety is much darker than any of the other races of 
A. maculiferus. One of the specimens in the Webb collection has a 
tendency toward spiral lines of brown on the last volution. We have 
seen the following specimens: 














| 
Num- Diam- 
t. No. ion. Length eter i lity. c 
Cat. No Collection | ee ig chear| oer in Locality ollector 
184562 | U. S. N. M.| 6.4 | 56.5 | 26 Wey ter, Stee von Méllendorff. 
Chicago 
Head Seb. oc... 6.2 | 60 29 Matalon, Leyte. .| Quadras. 
Pests do.........| 6.3 | 59.5 | 29.9 | Sitio Busay, Mas- Do. 
sin, Leyte 
Webb........-.| 6.5 | 58.5 | 28.5 | Sitio, Jonas, Do. 
Bato, Leyte. 











AMPHIDROMUS MACULIFERUS SAMARENSIS, new subspecies. 
Plate 7, fig. 4. 


Shell very similar in outline to boholensis, but stouter, with the 
brown bands much darker. The narrow black band on the first two 
whorls is very faint. The lines of growth are also a little stronger 
in this than in boholensis. The type (Cat. No. 215579, U.S.N.M.) 
was collected by Quadras on the island of Samar. It has 6.5 whorls 
and measures—length, 56.4 mm.; diameter, 29 mm.—and was pre- 
sented to the Museum by Mr. Webb. 


101825°—Bull. 100—17. 2 
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AMPHIDROMUS MACULIFERUS, subspecies? 


Semper, in his Reisen im Archipel der Philippinen (vol. 3, p. 149), 
1873, writes: 

Finally, I have in my possession three examples of a form which were pre- 
sented to me in Cebu, of which the specific locality in which they were found 
was unknown. The shell is much more inflated than in the named varieties of 
maculiferus, of a beautiful yellow color, with a simple or double brown varix. 
The apex is edged with black, and in two of the examples a few brown spots 
are present under the suture. The dimensions of the two extreme forms are: 

Long. 57, diam. maj. 35, min. 28; apert. alt. 29, lat. 15 mm. 

Long. 64, diam. maj. 31, min. 26; apert. alt. 30, lat. 14 mm. 

This probably is nearest related to Amphidromus palaceus var. sulfureus, but 
I dare not take the responsibility for deciding whether that should be placed 
here or not. I am equally reluctant to describe it as a new species, since I 
do not consider that I have sufficient material. 

I have not seen specimens from the island of Cebu, and there- 
fore simply call attention to the fact that these three specimens which 
Semper had seen may have come from that island; and if so, it is 
quite likely that they represent something different from any of the 
forms that are mentioned in this paper. 


AMPHIDROMUS MACULIFERUS, subspecies? 


From Lampinigan Island I have a shell which is badly worn, Cat. 
No. 244692, U.S.N.M., collected by Lieut. Col. Edgar A. Mearns, 
which differs from any of the described forms. There are traces of 
brown markings on the badly worn white surface which indicate 
that it probably belongs near A. basilanensis. 


AMPHIDROMUS MACULIFERUS COSMIUS, new subspecies. 


Plate 9, fig. 4. 


Shell elongate-ovate, very thin, yellowish white, with the whorls 
moderately rounded and the summit of the whorls appressed. The 
first two whorls show the narrow, faint dark band immediately above 
the suture. The succeeding turns are marked by irregularly dis- 
posed, hydrophanous axial bands of variable width, which are most 
pronounced on the third and fourth turns. The last whorl is marked 
by weak axial threads, the remainder being marked by mere incre- 
mental lines. Aperture oval; outer lip somewhat expanded and re- 
flected, thin and white at the edge; inner lip short, somewhat twisted, 
broadened at the base, and reflected partly over the narrow umbili- 
cus; parietal wall covered by a thin callus, which is of pale rust color. 

The type (Cat. No. 245562, U.S.N.M.) was collected by Lieut. Col. 
Edgar A. Mearns on Basilan Island. It has 6.2 whorls and measures— 
length, 52 mm.; diameter, 25.5 mm. 
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This shell somewhat resembles Amphidromus maculiferus gracilior 
Fulton, but the hydrophanous markings are considerably less strong 
in the present form, and it is much smaller and has a faint yellowish 
suffusion. 


AMPHIDROMUS MALINDANGENSIS, new species. 
Plate 9, figs. 1, 2. 


Shell of medium size, elongate-ovate, dextral or sinistral, yellow 
with bands of brown. The suture of the first two whorls is bor- 
dered by a narrow black zone. The brown markings consist of 
rather irregularly placed longitudinal bands which extend only over 
the anterior two-thirds of the whorls between the sutures on the first 
two and a half whorls. These bands are of quite regular widths 
and about half as wide as the spaces that separate them. On the 
Jast turn the brown bands are irregular in width and assume a 
decidedly zigzag form, but not a regular definite pattern. They 
extend over the base to the umbilical area. The whorls are evenly 
rounded, separated by a moderately constricted suture, and are 
marked by exceedingly fine lines of growth. Aperture moderately 
large; outer lip thickened and reflected; inner lip somewhat curved, 
strong, and slightly twisted, reflected over the narrow umbilicus; 
parietal wall covered with a moderately thick callus; inside of shell, 
lip and callus white. 

Two specimens of this species are before us, Cat. No. 244689, 
U.S.N.M. They were collected by Lieut. Col. Edgar A. Mearns at 
Mount Malindang, Mindanao, at an altitude of between 3,500 and 
9,200 feet. Both have six whorls, the sinistral specimen, the type, 
measures—length, 48.5 mm.; greater diameter,25 mm. The dextral— 
length, 46.8 mm.; greater diameter, 27.5 mm. 


AMPHIDROMUS APOENSIS, new species. 


J Plate 9, figs. 5, 6. 


Shell elongate-ovate, with the whorls moderately rounded and 
appressed at the summit, marked by fine lines of growth only. The 
first two volutions show the narrow black band in the suture, the 
remainder of these whorls being yellowish-white. The next turn is 
plain white. Beginning with the third, a series of closely spaced, 
somewhat retractively slanting zigzag markings of alternating brown 
and yellowish-white bands, the latter a little wider than the brown 
elements, make their appearance. These brown bands become a lit- 
tle more closely spaced on the last volution, particularly so on the 
base. Aperture moderately large; outer lip thin, showing the ex- 
ternal markings within, thickened at the edge, which is reflected 
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and slightly expanded; inner lip almost vertical, expanding at the 
base into a callus which fuses with the thin callus that covers the 
parietal wall; partly reflected over the narrow umbilicus. 

The type, Cat. No. 244690, U.S.N.M., was collected by Lieut. Col. 
Edgar A. Mearns on Mount Apo, Mindanao. It has 6.5 whorls and 
measures—length, 59 mm.; diameter, 28.3 mm. 


AMPHIDROMUS BASILANENSIS, new species. 
Plate 9, fig. 3. 


Shell of medium size; elongate-ovate. The first three whorls dingy 
white with a satiny luster, the remaining of the same ground color, 
marked at irregular intervals by more or less interrupted axial zigzag 
lines of light brown which have no definite form of disposition. The 
brown markings become more abundant on the last whorl. The 
whorls are moderately well rounded, appressed at the summit, and 
crossed by fine, very retractive axial lines of growth and exceedingly 
fine spiral striations. Sutures moderately constricted. Aperture 
moderately large, oval; outer lip thickened and reflected; inner lip 
thickened, somewhat sinuous and reflected over the umbilical chink; 
parietal wall covered with a moderately thick callus. The inside of 
the aperture shows the same coloration as the exterior, the brown 
markings extending through the shell. The outer edge of the peris- 
tome is white, while its inner border is of the same brown as the 
longitudinal bands. 

Two specimens of this species were collected by Mr. McGregor, of 
the Philippine Bureau of Sciences, on Basilan Island. One of these, 
the type, is in the United States National Museum, Cat. No. 244691; 
the other is in the Philippine Bureau of Sciences. The type has six 
post-nuclear whorls and measures—length, 45.8 mm.; greater diam- 
eter, 24.2 mm. 

AMPHIDROMUS FLORESI, new species. 


Plate 8, fig. 3. 


Shell ovate, sinistral. Early whorls well rounded, with a narrow 
band of gray immediately above the suture, the rest white. The suc- 
ceeding turns are evenly rounded, appressed at the summit, and very 
feebly constricted at the sutures. All but the last one and a half 
turns are marked by faint lines of growth and exceedingly fine, spiral 
striations. On the last turn and a half, the axial sculpture becomes 
much strengthened, forming regular threadlike riblets. The shell 
is of bluish white ground color, marked with irregularly distributed, 
somewhat wavy, narrow, brown axial bands. These may be con- 
tinuous from the summit to the umbilical region or interrupted. In- 
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side of the aperture and peristome bluish white; outer lip reflected, 
and slightly expanded; inner lip broadened at its insertion, which 
fuses with the thin callus that covers the parietal wall, and reflected 
over the narrow umbilicus. 

The type, Cat. No. 215580, U.S.N.M., was collected for Mr. Walter 
F. Webb by Mr. I. Flores in southeastern Mindanao. I have 
named it in honor of Mr. Flores at Mr. Webb’s request. 


GROUP OF AMPHIDROMUS INFLATUS. 


The group of Amphidromus inflatus at present embraces six 
species: A. inflatus Fulton, A. mearnsi Bartsch, A. pallidulus Pils- 
bry, A. Aidalgot Bartsch, A. bilatanensis Bartsch, and A. calista 
Pilsbry. The type-locality of the first is not known. A. pallidulus 
comes from Zamboanga, Amphidromus mearnsi and calista from 
Basilan, A. Aidalgot from Dapitan, Mindanao, and A. bilatanensis 
from Bilatan Island. All of these forms have the narrow black band 
in the suture on the early turns. All but calista Pilsbry are yellow; 
this may be white, yellow, or streaked with red or rose pink. It is 
evidently the black, suprasutural band of the early whorls, which 
caused Fulton and subsequent writers to ally the described forms 
with maculiferus, but when one views the various races of maculif- 
erus one sees readily that it would require considerable stretching 
of the imagination to believe these shells mere races of that species. 


AMPHIDROMUS INFLATUS Fulton. 
Plate 1, fig. 3; plate 10, figs. 6, 7. 


Amphidromus maculiferus, var. Hipateo, Journ. de Conch., vol. 36, 1888. 
Deol late. A. 

Amphidromus maculiferus Smiru, Ann. Mag. Nat. Hist., ser. 6, vol. 13, 1894, 
p. 55, in part. i 

Amphidromus maculiferus inflatus FULTON, Ann. Mag. Nat. Hist., ser. 6, 
vol. 17, 1896, p. 75. 

Amphidromus maculiferus inflatus VON MOLLENDORFF, Abhand. Naturf. Ges. 
Gorlitz, vol. 22, 1898, p. 149. 

Amphidromus maculiferus inflatus Pirspry, Man. Conch., vol. 13, 1900, 
p. 1383. 

Shell ovate; pale yellow; outer edge of the reflected lip sometimes 
pale orange; the first three whorls have the narrow black band im- 
mediately above the suture. All the whorls are well rounded, ap- 
pressed at the summit, marked by very strong, retractively slanting 
lines of growth and very fine, weakly impressed, spiral striations. 
Sutures feebly constricted. Aperture large, yellow within; the 
slightly expanded and reflected outer, as well as the inner lip is 
white; inner lip somewhat twisted, expanded at the base, and re- 
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flected over the narrow umbilicus which is sometimes closed by the 
reflected callus; parietal wall covered with a thin callus. 

Two specimens of this species (Cat. No. 99568 U.S.N.M.) bear the 
label “ Philippine Islands,” without specific locality. They have six 
whorls each, and measure—length, 58.6 mm.; diameter, 31.4 mm.: 
and length, 55.5 mm.; diameter, 30.2 mm., respectively. 

Fulton cites? Baranda, Philippine Islands, as the type-locality. 


AMPHIDROMUS MEARNSI, new species. 
Plate 10, figs. 1, 2. 


Shell ovate, canary yellow, excepting the narrow dark band imme- 
ciately above the suture on the first three whorls and a narrow band 
of white, which is separated from the summit by a band equaling the 
white band in width, which agrees with the general coloration of the 
surface. The whorls are well rounded, appressed at the summit, and 
marked by well-expressed lines of growth, which almost suggest rib 
striations and exceedingly fine spiral striations. Sutures moderately 
constricted. Aperture quite large, oval; outer lip expanded and re- 
flected; inner lip expanded at its insertion and reflected over the 
narrow umbilicus; parietal wall covered by a moderately thick callus; 
inside of the aperture and peristome white. 

The type (Cat. No. 245565, U.S.N.M.) was collected by Lieut. Col. 
Edgar A. Mearns, at Atingating, northwest coast of Basilan Island. 
It has six whorls and measures—length, 47 mm.; diameter, 25.5 mm. 
Cat. No. 245566, U.S.N.M., contains an adult specimen and a young 
individual, also from Basilan. The adult has 6.5 whorls and meas- 
ures—length, 55 mm.; diameter, 28.7 mm. 


AMPHIDROMUS PALLIDULUS Pilsbry. 
Plate 10, figs. 3, 8. 
Amphidromus chloris ELErA, Cat. Sist. Faun. Filip., 1896, p. 617, 
Amphidromus chloris, var. pallidulus PILSBRY, Man. Conch., vol. 13, 1900, 
pp. 1438, 144, pl. 50, figs. 38, 34. 

Shell stout, sinistral, straw colored, with a narrow white zone a 
little anterior to the suture. The nuclear whorls are marked with a 
narrow dark zone at the suture. The succeeding turns are well 
rounded, marked by numerous retractive lines of growth and very 
fine spiral striations. Aperture large; outer lip provided with a 
strong white peristome. Columella moderately long, expanded at the 
base, the outer edge extending over the base and fusing with the 
parietal callus. 

This description is based upon Doctor Pilsbry’s cotypes, which 
were collected by the Steere Expedition at Zamboanga, Mindanao. 
They both have six whorls and measure—length, 45 mm.; diameter, 





+1Am. Mag. Nat. Hist., ser. 6, vol. 17, 1896, p. 75. 
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28 mm.; and length, 46.4 mm.; diameter, 25.5 mm., respectively. 
They form Cat. No. 106459 of the collection of the Philadelphia 
Academy of Natural Sciences. 


AMPHIDROMUS BILATANENSIS, new species. 
Plate 10, figs. 4, 5. 


Amphidromus maculiferus, var. SMitH, Ann. Mag. Nat. Hist., ser. 6, vol. 13, 


1894, p. 55, pl. 4, figs. 9, 9a. 
Amphidromus maculiferus VON MO.LitENDorRFF, Nachr. Deut. Malak. Ges., 


vol. 26, 1894, p. 211. 

I have not seen specimens of this species, but base my conclusions 
of its distinctiveness upon Mr. Smith’s figures and remarks and the 
geographical isolation from any of the other forms of the group. 
I quote Mr. Smith’s remarks: 


The specimens from Bilatan present but the faintest trace of oblique striga- 
tion, like some of the Philippine examples. They more resemble the variety 
figured by Hidalgo, being either pale lemon-yellow or pinkish white. They are 
rather smaller than normal specimens, having an average length of about 
50 to 55 millimeters. All as yet examined are sinistral. 

Hab., Bilatan Island. 


AMPHIDROMUS HIDALGOI, new species. 


Plate 11, figs. 4, 6. 


Amphidromus maculiferus SowrrBy, var. Hrpaueo, Mem. Real Acad. Sci. 
Madrid, 1898, pl. 99, figs. 1, 2. 

Shell large, inflated, the early whorls with the usual narrow black 
band immediately above the suture. The succeeding ones inflated, 
appressed at the summit, lemon-yellow with a narrow whitish band 
at the summit, and irregularly distributed markings of dark rust 
brown. A varicial streak of the same color marks the last turn. 
Aperture broad, flaring, strongly reflected; dark within, white at 
the edge. 

I have based my description upon Seftor Hidalgo’s figures, which 
measure—length, 60 mm.; diameter, 35.5 mm. Sefior Hidalgo in- 
forms me that the specimen came from Dapitan, Mindanao. 


AMPHIDROMUS CALISTA Pilsbry. 


Plate 11, figs. 1-3. 


Anmphidromus chloris, col. var. pwrissimus Piuspry, Man. Conch., vol. 13, 


1900, p. 144, pl. 50, fig. 32. 
Amphidromus chloris, col. var. calista Przssry, Man. Conch., vol. 13, 1900, 


p. 144, pl. 50, fig. 36. 
Amphidromus chloris, col. var. rosa Pruspry, Man. Conch., yol. 13, 1900, 


p. 144, pl. 50, fig. 38. 


1Mem. Real Acad. Sci. Madrid, 1898, pl. 99, figs. 1, 2. 
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The coloration of this species varies from pure white to pale 
yellow with reddish brown streaks on the spire, or it may be rose- 
pink throughout. The three specimens above cited are in the col- 
lection of the Philadelphia Academy of Natural Sciences. They have 
a very dark ‘fillet in the suture of the early whorls, which places 
them in the Amphidromus inflatus group, of which they form the 
smallest known member. Only two of the three shells are adult and 
these yield the following measurements, respectively: Number of 
whorls, 6, and 5.6. Length, 42.4 mm., 39 mm.; diameter, 23 mm., 
21.5 mm. 


GROUP OF AMPHIDROMUS CHLORIS. 


The group of Amphidromus chloris will probably be found to 
extend from Mindanao southward over the Sulu Archipelago. From 
the material examined it is possible to recognize three species— 
namely, A. chloris, A. roeseleri, and A. suluensis,; the first coming 
from Zamboanga, Mindanao, the second from Jolo, while the ma- 
terial of the third one examined was listed as coming from the 
islands of the Sulu Sea. It is quite possible that when a complete 
exploration of the Sulu Archipelago will be completed that more 
island races of this group will be discovered. 


AMPHIDROMUS CHLORIS Reeve. 
Plate 1, fig. 4; plate 12, figs. 1-6, 8. 


Bulimus chloris REEVE, Conch. Icon., 1848, pl. 37, p. 223. 

Bulimus chloris Prerr¥rer, Zeitschr. f. Malak., 1849, p. 137. 

Bulimus chloris PFEIFFER, var. Zeitschr. f. Malak., 1849, p. 187. 

Bulimus chloris Reeve, Zool. Voy. Samarang, 1850, p. 58, pl. 14, fig. 10. 

Amphidromus chloris ALBERS, Heliceen, 1850, pp. 188-140. 

Bulimus sulphuratus HompBron and Jacquinot, Voy. Ast. and Zelee, Zool., 
vol. 5, 1854, p. 29. 

Bulimus chloris PFEIFFER, Conch. Cab. Mart. Chem., vol. 1, pt. 13, 1855, 
p. 183, pl. 49, figs. 7, 8. 

Bulimus (Amphidromus) chloris Prrtrrer, Malak. Blat., vol. 2, 1855, p. 147. 

Bulimus (Canistrum) chloris, A. and H. Apams, Gen. Rec. Shells, 1858, 
p. 148. 

Bulimus chloris Prerrrer, Mon. Hel. Viv., vol. 4, 1859, p. 382. 

Bulimus sulphuratus PFEerrrer, Mon. Hel. Viv., vol. 4, 1859, p. 382. 

Bulimus chloris voN Martens, Preus. Exp. Ost. Asien, Zool., vol. 2, 1867, 
p. 351. 

Bulimus sulphuratus Pretrrer, Mon. Hel. Viv., vol. 6, 1868, p. 26. 

Bulimus chloris Pre1rFrer, Mon. Hel. Viv., vol. 6, 1868, p. 26. 

Amphidromus chloris SrMprER, Reis. Arch. Phil., vol. 3, 1873, p. 148. 

Amphidromus sulphuratus SrmprrR, Reis. Arch. Phil., vol. 3, 1873, p. 148. 

Amphidromus chloris P¥Etr¥EeR, Mon. Hel. Viv., vol. 8, 1877, p. 42. 

Amphidromus chloris Hipareo, Journ. de Conch., vol. 36, 1888, p. 32. 

Amphidromus perversus chloris Futron, Ann, Mag. Nat. Hist., ser. 6, vol. 17, 
1896, p. 67. 

Amphidromus chloris Birra, Cat. Sist. Faun. Filip., vol. 8, 1896, p. 617. 
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Amphidromus chloris Hipatco, Mem. Real Acad. Sci., Madrid, 1898, pl. 99, 
figs. 3-4. 
Amphidromus chloris Pitspry, Man. Conch., vol. 13, 1900, pp. 142-144. 

Shell very elongate-ovate, pale canary yellow with a narrow white 
band at the summit. Peristome and aperture white. Whorls well 
rounded, somewhat constricted at the suture, marked by fine lines of 
growth only. Aperture elongate, oval; outer lip reflected and thick- 
ened; inner lip expanded at the base, partly reflected over the um- 
bilicus where it joins the moderately thick callus of the parietal wall. 

A specimen belonging to the Chicago Academy of Sciences, col- 
lected by Quadras at Zamboanga, Mindanao, has 6.5 whorls and 
measures—length, 44.7 mm.; diameter, 22.5 mm. This specimen 
might have served for Reeve’s figure cited above, so perfectly does it 
agree with it in every feature. 

Adams and Reeve state, locality cited, that the animal of Bulimus 
chloris is of pale brown color * * * and of extremely vivacious 
habits. A bushel of them, collected on the mountains of Mindanao, 
soon dispersed themselves all over the cabin in which the basket was 
deposited. The shell was of elongate form and deep yellow color 
throughout, with no indications of bands or markings. The figure, 
however, shows the pale sutural band of white. 

Thanks to the kindness of Mr. Walter F. Webb, I have had the 
opportunity of examining 393 specimens of this species collected at 
Talantalan, Zamboanga, Mindanao. These give the following meas- 
urements: 





No. of Altitude, | Diameter, 
whorls. mm. mm. 





POR Oe wan cpr pbmey pay... LUNN. cp ested FUE ie Sakata cue evel. | 6.198+ | 39.851 | 22.266+ 
Ree ren ne Aart We ape) ee 7 48.2 25 


Re MEE eee Sc ea ane aE a eee ee a Ss ia Galt ccs, 2 5.5 34 | 18.8 
| 





The extremes represented by the seven specimens, Cat. No. 215641, 
U.S.N.M., which are figured, yield measurements as follows: 


No. of Length, | Diameter, 





whorls. mm. mm. Remarks. 
6.25 40 22.3 | Norm.—i. e., typical average specimen. 
i 45.1 23.2 | Greatest number of whorls. 
5.5 36.8 20.8 | Least number of whorls. 
6.75 48.2 24.3 | Greatest length. 
5. 75 34 20.2 | Least length. 
6.5 45.5 20 Greatest diameter. 
6. 23 38.7 18.8 | Least diameter. 


26 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Doctor Pilsbry, in the Manual of Conchology (p. 144), makes the 
following statement: 

Basilan.—The Steere Expedition also collected examples of chloris on Basilian 
Island (figs. 32, 35, 36-388), where Semper did not find it. They are identical 
in form with Samboanga shells, but vary in color as follows: (a@) Color of the 
typical yellow tint, but rapidly fading to white on the spire (pl. 50, fig. 35). 
(b) Pale citron or greenish-yellow, the spire white (fig. 37). (ce) Similar to 
color-var. pallidulus, but with a slightly darker sutural border and no white 
band. (d) Pure white throughout, color-var. purissimus (fig. 32). (e) Pale 
yellow or rufous, with oblique reddish-brown streaks on the spire or through- 
out, the suture narrowly marked with the same, color-var. calista (fig. 36). 
(f) Brilliant rose-pink, with white subsutural band and darker sutural line to 
the apex, color-var. rosa (fig. 38). 

From a very careful examination of these shells I am led to be- 
lieve that a mix-up has occurred in handling collections and that two 
of the specimens referred to, namely, those represented by figures 35 
and 387, are true chloris which I am inclined to believe came from 
Zamboanga, Mindanao. This is all the more probable since Professor 
Steere’s expedition also collected in this place. The other three 
are sufficiently distinct to merit separation. They belong to the zn- 
flata group. I have listed them under the name Amphidromus 
calista Pilsbry. 

AMPHIDROMUS SULUENSIS. new species. 
Plate 1, fig. 5; plate 11, figs. 5, 7-9; plate 12, figs. 7 and 9. 

Shell elongate-ovate, dextral or sinistral, sulphur yellow, with occa- 
sional, bluish gray varicial streaks. Aperture and peristome white. 
Whorls rather inflated, appressed at the summit, marked by very 
fine lines of growth and rather conspicuous varices; sutures moder- 
ately constricted. Aperture small, broadly oval; outer lip reflected 
and thickened; inner lip somewhat twisted and reflected over the 
umbilicus, which is covered in almost all the specimens, broadly ex- 
panded at its insertion, where it joins the thick parietal callus. 

The type (Cat. No. 99564, U.S.N.M.) and five specimens bear the 
label “Islands of the Sulu Sea.” The type has 6.5 whorls and meas- 
ures—length, 45.5 mm.; diameter, 23.8 mm. The following speci- 
mens were examined: 





Num- Diam- 
SE | Ber | easter) toca. ee 


whorls. inmm. 


995641) 6.5 | 45.5 | 23.8 | Islands of Sulu Sea....} (Sinistral). 
Do. 











99564 6.5 |. 39 PAPA PPR lok 3S GOe Saran eee 0 

99564 OO 44 On haos Ones oe Got she eee Do 

99564 GrAN FAL S aloo lee aes GO in ee ree Do. 

99564 Gale Poa lee dow 2a ee Do. 

DON GAR IE Se solace eta eee ees Gow oe BAe See (Sinistral) young individual. 
OSG Del On Dl OOO) aoe ae lect One ec nee ee (Dextral). 

99565 Groa sae eal daro ee dob cae ees Do. 

99565 Geb 44532056 lowe GOS eee Do 
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This species is at once distinguished from all the other Philippine 
Amphidromi by its sulphur yellow color and by the fact that it is 
variced. 

AMPHIDROMUS ROESELERI Millendorff. 
Plate 13, figs. 1-3. 
Amphidromus roeseleri voN Mé~tENDoRFF, Nachr. Deut. Malak. Ges., vol. 
26, 1894, pp. 210-211. 
Amphidromus roeselert Futton, Ann. Mag. Nat. Hist., ser. 6, vol. 17, 1896, 
. 75. 
seis roeseleri PitsBpry, Man. Conch., vol. 18, 1900, p. 144. 

Shell elongate-ovate, white with a satiny luster. Whorls well 
rounded, appressed at the summit, marked by numerous, very re- 
tractive lines of growth and exceedingly fine, spiral striations. Su- 
tures moderately impressed. Aperture auricular; outer lip expanded, 
reflected and thickened at the edge; inner lip twisted and expanded 
at its insertion where it joins the rather thick parietal callus and is 
reflected over the narrow umbilicus. Inside of aperture and peri- 
stome white. 

There are three specimens of this species Cat. No. 215576, U.S. 
N.M., which were collected on Jolo Island, Philippines, by Lieut. Col. 
Edgar A. Mearns. All of them have six whorls. They measure— 
length, 46 mm.; diameter, 25 mm.; length, 47 mm.; diameter, 25.2 
mm.; and length, 48 mm.; diameter, 28 mm., respectively. Von 
Mollendorff’s type comes from Sulu (=Jolo) Island. 


AMPHIDROMUS, species ? 


The United States National Museum contains a specimen, Cat. No. 
215638, collected by Lieut. Col. Edgar A. Mearns, on Loran Island, 
opposite the southern end of Ubian Island. This specimen is a dead, 
badly worn individual, which without question belongs to the group 
of chloris, but it is too poor to serve as the type of a distinct species. 


GROUP OF AMPHIDROMUS ENTOBAPTUS. 


The yellow Amphidromé of the Western Philippine Islands belong 
to a distinct group, of which we may take the oldest described species, 
Amphidromus entobaptus Dohrn, as the typical figure. This group 
is distributed over Palawan, the Cuyos group, the Calamianes to 
Mindoro, splitting up into races on the various islands. I have recog- 
nized A. entobaptus, A. e. viridofiavus, A. e..linapancensis, A. e. 
culionensis, A. e. coronensis, A. e. busuangensis, and A. mindoroensis. 
Amphidromus entobaptus s. s. comes from Palawan, and A. virido- 
flavus from Malubutglubut Island, while the location of the rest will 
easily be noted from the name, which is based upon the island of the 
type-locality. 
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AMPHIDROMUS ENTOBAPTUS ENTOBAPTUS Dohrn. 
Plate 13, figs. 4-9. 


Amphidronmus perversus HipALeo, Journ. de Conch., vol. 35, 1888, p. 32. 
Amphidromus entobaptus DoHRN, Nach. Malak. Gesel., vol. 22, 1889, p. 62, 
Amphidromus entobaptus SmitH, Proc. Zool. Soe. London, 1895, pp. 98-99. 
Amphidromus perversus entobapta Futron, Ann. Mag. Nat. Hist., ser. 6, 
vol. 17, 1896, p. 67. 

Amphidromus contrarius Exera, Cat. Sist. Faun. Filip., 1896, p. 617. 
Amphidromus entobaptus Evers, Cat. Sist. Faun. Filip., 1896, p. 618. 
Amphidromus entobaptus HipAtco, Mem, Real Acad. Sci. Madrid, 1898, pl. 


99, figs. 5-8. 
Amphidromus entobaptus VON MOLLENDoRFF, Abhand. Naturf. Ges. Gorlitz, 


vol. 22, 1898, p. 148. 
Amphidromus entobaptus Pinspry, Man. Conch., vol. 13, 1900, pp. 145-6, 


pl. 51, figs. 42-6. 

Shell sinistral, stout, elongate-ovate to ovate, varying in color from 
almost white to pinkish buff on the outside; inside, light orange buff 
or buffish yellow. The early whorls are usually soiled white, with 
a narrow ashy band immediately above the suture. All the whorls 
are decidedly appressed at the summit, strongly rounded, and marked 
by decidedly retractive lines of growth. Aperture large; outer lip 
reflected to form a thickened peristome, the edge of the lip being 
almost white; columella somewhat sigmoid, reflected over the base 
in the shape of a callus; parietal wall covered with a thick callus con- 
necting with the columella; columella and the parietal callus of the 
same color as the edge of the outer lip. 

Eighty-five specimens of this species were collected by the U. S. 
Fisheries steamer Albatross Philippine expedition, Cat. No. 254917, 
U.S.N.M., at Ulugan Bay, Palawan, which is a short distance to the 
north and across the island from the type-locality, Puerto Princesa. 
Twenty-five of these taken at random give the following measure- 
ments and data: 
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Number of Length Diameter 
whorls. in mm, in mm. 
6 52 28.7 
6 51.5 29 
6 D0. 2 32.4 
6 51.3 30 
6 49.2 29 
6 48.5 29 
6 52 30 A 
6.2 54, 2 30.1 
6.1 51.2 29.2 
6 49.6 Zl3 
5. 8 49.6 28.3 
5.8 48 29.2 
6 50. 2 29 
6.2 48. 2 28 
6 49.3 Zh 
6 49.1 28 
6. 2 51.3 Zao 
6 48.6 28.2 
6 46. 2 ZO 2 
6.5 50. 3 27.4 
6 51.6 29 
6.5 55 Zone 
6 47.7 28 
6 48 25. 6 
6.5 48.3 27 
16.5 1 55. 2 one 
aS 246.2 225.6 
3 6. 07 3 50. 25 3 28. 95 
1 Largest. 2 Smallest. 3 Average. 


Two additional specimens, Cat. No. 254918, U.S.N.M., were col- 
lected at Poncal, Palawan, by the U. S. Bureau of Fisheries steamer 
Albatross. 

AMPHIDROMUS ENTOBAPTUS VIRIDOFLAVUS, new subspecies. 
Plate 14, figs. 1-3. 

This race of A. entobaptus is of medium size. It is distinguished 
from the shells so far seen from other islands by the green coloration 
of the early whorls. In some specimens this reaches a depth of lettuce 
green. On the last turn the coloration usually corresponds with 
that of Amphidromus entobaptus entobaptus. 

I have seen 17 specimens of the race, Cat. No. 215600, U.S.N.M., 
collected at the observatory on Malubutglubut Island. Only six of 
these are mature, and these yield the following data: 


Number of Length Diameter 
whorls. in mm, in mm. 

6 45. 2 25. 7 

6.1 45 23. 4 

6 44 23.8 

16 46.5 25.8 

6.1 46 25. 6 

5.8 41.7 Zane 
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AMPHIDROMUS ENTOBAPTUS LINAPACENSIS, new subspecies. 


Plate 16, figs. 1-3. 


Amphidromus entobaptus gracilis voN MOLLENDORFF, Abhand, Nat. Gesel. 
Gorlitz, vol. 22, 1898, p. 148, nomen nudum. 


Shell elongate-ovate, varying in color from oil green through 
Naples yellow, through canary yellow to almost white. The greenish 
tints are usually confined to the early portion of the shell, the later 
turns being yellow. The inside is always of a deeper shade than the 
exterior. The peristome is white. The whorls are closely appressed 
at the summit, marked by decidedly protractively slanting lines of 
growth and exceedingly fine spiral striations. 

We have seen 142 specimens of this race, Cat. No. 215599, U.S.N.M., 
from Malcochin Harbor, 450 feet altitude, on Linapacan Island, 25 
of which taken at random give the following measurements: 








Number of Length in Diameter in 
whorls. mm. mm. 
6 42.6 ae 
5. 5 42.4 Soul! 
6. 2 47.5 25. 8 
5. 7 41.2 23. 4 
6 47 23. 6 
6.1 43.2 22.6 
6 43.6 24.5 
6 43.4 24 
6.1 46 25. 1 
5.5 39. 2 22.5 
6. 2 45 25 
6 45.1 25. 6 
6.1 42 23.3 
6. 2 45.6 25. 6 
Outhh 45.7 24.1 
5.6 41.6 23 
6.3 49.9 25. 2 
eed 41 Zoro 
6 41.3 22.5 
Dao 41.3 ihe 
5. 6 3952 22 
6.3 AZ ‘24. 4 
6 44.6 22. 8 
16.3 49.2 25. 1 
5.5 40. 4 24. 2 
26.3 49.9 25. 8 
35.5 39. 2 PAE 3 
= D295 43.8 23. 82 


1 Type. 2 Largest. ®? Smallest. 4 Average. 


This race seems nearest to typical A. entobaptus, but is uniformly 
more slender, and a greenish tint is much more apparent. 
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AMPHIDROMUS ENTOBAPTUS CULIONENSIS, new subspecies. 


Plate 1, fig. 6; plate 14, figs. 4-9; plate 15, figs. 1-3. 


Shell much smaller than typical Amphidromus entobaptus ento- 
baptus, and much less inflated than Amphidromus entobaptus busu- 
angensis. In general shape it resembles Amphidromus entobaptus 
gracilis, but is of a more uniform paler coloration than that race. 

We have seen 21 specimens which were collected by Dr. D. C. Wor- 
cester on the Menage Scientific Expedition on Culion Island. These 
yield the following data: 








Number of Length in Diameter in 
whorls. mm. mm. 
| 
655 44.7 24.8 
GEZ, 44.6 24. 4 
5.7 42.6 23. 4 
6.1 46 Dnt 
15.8 | 45. 8 195.6 
5a 41.2 Zo. 
5.5 40 24 
6 44.9 25.5 
6 38. 9 22. 6 
6.1 47.8 Die: 
5.7 48 25. 7 
5. 6 40.5 24.1 
ORG 45.6 26. 8 
5.8 46.3 26.1 
5. 7 40. 6 24. 7 
5.5 38. 6 Doon 
6 43.5 24.8 
50 41.6 24 
6 48,2 Dil 
6.1 46.1 24.7 
5. 2 36. 4 Doel 
2S 243. 42 224.83 
36.2 348.2 Sa 
irae 436. 4 S210 











1Type. 2Average. %Greatest. ‘4 Least. 
The type is Cat. No. 215642, U.S.N.M. 
AMPHIDROMUS ENTOBAPTUS CORONENSIS, new subspecies. 
Plate 15, figs. 6-8. 


Amphidromus entobaptus contractus VON Moéxtienporrr, Abhand. Nat. Gesel. 
Gorlitz, vol. 22, 1898, p. 148, nomen nudum. 

The shells from Coron Island of the Calamianes Group have the 
shape of Amphidromus chloris Reeve ; that is, they are very much 
more slender than typical Amphidromus entobaptus. Of course the 
typical deep coloration at once proclaims them members of the 
Amphidromus entobaptus complex. 
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The three specimens in the collection of the U.S.N.M. Cat. No. 
195848a come from the von Modllendorff collection. They present 
the following data: 





Cat. No. U.S.N.M. Number Length Diameter 








of whorls. | inmm. in mm. Locality. 
LOGRSR GS. See -Fisod- SSE Sate eee 5.8 |) 48 24 Coron. 
NONS4ARG Rees cats cite ed okie sas dtine.es hectare aie 6. 4 ‘| 47.5 Dee Do. 
BETES SH OLS eee apart crete ee eee seein eine 5.8 | 41.3 | 23 Do. 
1 Type. 


AMPHIDROMUS ENTOBAPTUS BUSUANGENSIS, new subspecies. 


Plate 16, figs. 4-9. 


Amphidromus perversus LINNAEUS, var., ELera, Cat. Sist. Faun. Filip., 1896, 
p. 618. 

Amphidromus entobaptus Pirspry, Man. Conch., vol. 13, p. 146, 1900, pl. 
51, figs. 42-44. 

Shell elongate-ovate to ovate; cream colored to Naples yellow, 
usually darker within. Whorls well rounded, appressed at the sum- 
mit, marked by fine, retractive lines of growth and exceedingly fine 
spiral striations. The aperture is broadly oval; outer lip thick, ex- 
panded and reflected; inner lip expanded at the base where it fuses 
with the rather thick callus of the parietal wall; peristome white. 
The following specimens have been examined: 


























Num- | Length} Diam- 
Cat. No. Collection. of in eter in Locality. Collector. 
whorls.| mm. mm. 
184559 | U.S.N.M...... 6 43.3 | 23.1 | Busuanga .........--| Von Méllendorff. 
O28 ales eee dos ee 5.5 | 40 DoE Oe GO eas aceeee Henderson. 
BO2So1a| zee. Goeaseee 6 AB Sil 246 alee nee AOS dee eee Do. 
cies do. = 22.2 .<4|/, 5364) 48 23 Malbato Busuanga-..| Quadras. 
eye CO eeee nea ADDU eeD cA yes ICL Oc ce ee pee ASS Do. 
eae GO ses sOn4 aloes om oe: et SCO e comic oe Do. 
ye sar Ons >see 4c AT Bch eDaily Oates om sere Do. 
215643) | 0-3 do Nek Hi 4-40 Saiebe ple ae Oversee Do. 
215643 4)..... Gost sae Eye 7s 4 Geel eciieres an | eee Gehan c eee Do. 
Web bDsteasee 5s Sa AOuGrly Dan? saare x Gort S28 Zee eee Do. 
sia Were 0: Sascca|h Dy SHlPAle G0 2455s base sa Ose eee aces Do. 
eh cst oye G0sccesea| 0. ou 44: 25 Peete CLOME atte wees Do. 
Poe GOS-2 seal) ADs anos aOn mes 2, hee LOMA ee Do. 
a COE sear el) By eZ 0) Polley ay tess HAO Se epaee ote ere Do. 
ee ACH) Posbr! 41.0: a 205 enleeeee WOsceeeeesot ees Do. 
cl. 
See dOn sees || oss t 45 25;'3: |t aoscGOser cece eee cee Do. 
Meee aE is suck. axa » Sh sh @ ATS |) BiB. aeons eee eee 
Ma lostessceree See yar asst Pas ee ae Nae 
VEL AGO! te cecict Se mcncsl| Or Cal aoe Ol 2ae on ee ea ee 
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AMPHIDROMUS MINDOROENSIS, new species. 
Plate 15, figs. 4, 5. 

Shell inflated, ovate. The first whorl and a half white, the rest 
canary yellow excepting a very narrow band at the summit and the 
peristome, which are white. The whorls are inflated, well rounded, 
appressed at the summit, and marked by very retractive lines of 
growth and exceedingly fine spiral striations. Aperture rather 
large, oval; outer lip thick, somewhat expanded and reflected; inner 
lip twisted, expanded at the base; parietal wall covered with a thin 
callus. The inside of the aperture is colored like the exterior. 

The type (Cat. No. 245564, U.S.N.M.) was collected by Mr. Weber, 
of the Philippine Bureau of Sciences, in Mindoro. It has six whorls 
and measures—length, 53.2 mm.; diameter, 29.2 mm. 


GROUP OF AMPHIDROMUS QUADRASI. 


I am quite perplexed by the following species and feel at a loss 
as to the treatment that should be accorded to it. My own collecting 
in the Philippines has taught me that specific locality data are abso- 
lutely necessary. Many forms, having a somewhat extended distri- 
bution, break up into distinct and easily recognizable races on the 
various islands. Not only is this true, but they may even become 
differentiated into several forms in one island; for example, Cochlo- 
styla ovoidea on Masbate. In Cataingan Bay we find an extremely 
large, light-colored form on the hillsides of the west shore, while 
across the bay on Dumurug Point, in the somewhat swampy low- 
lands, we find a much smaller race which is always darker colored, 
while at the town of Masbate we find a third equally distinct race. 

The perfectly uniform development at each place of these three 
lots of mollusks would incline one to consider them as three distinct 
species. It is only when one has made collections over the entire 
range of Cochlostyla ovoidea and has obtained good series of speci- 
mens from each locality that one sees that these races can be arranged 
in such a way as to show complete gradation from one extreme to 
another. 

The old collections made in the Philippines consisted chiefly of 
purchased material collected by natives, frequently in widely sepa- 
rate localities, dumped together without any data regarding its 
source. This material has furnished little aid to the student of 
geographic distribution. It is a stumbling block and the workers 
who have amused themselves by describing unicolor, unicincta, bi- 
cincta, tricincta, and quadricincta of certain species would have 
saved time and trouble for their successors if they had chosen a 
different field for amusement, because these forms occur in varying 
numbers in a single brood of one parent. 

101825°—Bull. 100—17——3 
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Looking over the material of Amphidromus quadrasi Hidalgo 
before me, and all the printed matter relating to it, I am strongly 
inclined to believe that a large amount of the material which has 
found its way into collections consists of shells purchased from 
natives at Balabac. It is equally probable that these may have come 
from many of the smaller islands surrounding Balabac Island and 
that when careful collecting has been done in these places we may 
find constant races of Amphidromus quadrasi on them just as in the 
case of Cochlostyla ovoidea in other parts of the islands. 

My belief in this is strengthened by the fact that the 86 specimens 
collected by the Albatross expedition at Caxisigan Island; also the 
107 from Bekin, as well as the 41 from Candaraman Island, are of 
perfectly uniform shape and coloration. This is also true of the 50 
specimens labeled Southern Palawan without specific locality. 


AMPHIDROMUS QUADRASI QUADRASI Hidalgo. 
Plate 1, fig. 11; plate 17, figs. 1-11. 
Amphidromus quadrasi Hipareo, Journ. de Conch., vol. 35, 1887, p. 36, 
DIsei hers, 
Amphidromus quadrasi Hipaieo, Journ. de Conch., vol. 36, 1888, pp. 33-34. 
Amphidromus quadrasi Hipareo, Mem. Real Acad. Sci. Madrid, vol. 14, 
1889, pp. 17-18. 
Amphidromus quadrasi, var. a.b.d. SMitH, Ann Mag. Nat. Hist., ser. 6, vol. 
11, 1893, p. 351, pl. 18, fig. 10. 
Amphidromus quadrasi Futon, Ann. Mag. Nat. Hist., ser. 6, vol. 17, 1896, 
. 85. 
Fea quadrasi Exrera, Cat. Sist. Faun. Filip, 1896, p. 618. 
Amphidromus quadrasi voN MO6.LiLENDoRFF, Abhand. Naturf. Ges. Gorlitz, 
vol. 22, 1898, p. 149. 
Amphidromus quadrasi Hipatco, Mem. Real Acad. Sci. Madrid, 1898, pl. 
100, figs. 5-6. 

Shell sinistral, regular, elongate-conic. Early whorls white, 
nuclear whorls two, well rounded, marked with numerous very fine, 
evenly scattered granules, post-nuclear whorls appressed at the sum- 
mit, smooth, excepting very fine, decidedly retractive lines of growth 
and numerous exceedingly fine spiral striations. Sutures only 
slightly constricted. Periphery of the last whorl angulated in young 
shells, and very feebly angulated in the adult; base well rounded, 
marked like the spire. Aperture moderately large, oblique; outer lip 
reflected; inner lip moderately reflected. Parietal wall glazed with 
a thin callus. The coloration of typical qguadrasi is as follows: 
Early whorls white, without dark spot at tip of the nucleus; the rest 
yellow marked with numerous fine, decidedly retractive green lines 
which tend to become fused toward the latter part of the shell and 
give this a green aspect. These green lines do not quite extend to 
the summit. The summit is marked by a very slender yellowish- 
white line. This is followed by a moderately broad red band which, 
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in turn, is followed by a narrow yellow zone anteriorly; a red area 
surrounds the umbilical area and this is followed at its posterior 
edge by a moderately broad yellow zone. The inside of the aperture 
and lip are white. 

Cat. No. 66188, Philadelphia Academy of Natural Sciences, fig- 
ured in Tryon’s Manual of Conchology (vol. 13, pl. 71, fig. 78), is 
typical guadrasi, it is my figure 3, on plate 12. This comes from 
Balabac Island. It has a little more than six whorls and measures— 
length, 84 mm.; diameter, 17.8 mm. Another specimen in Mr. 
Webb’s collection, which I have likewise figured (pl. 12, fig. 1), is 
also typical guadrasi and comes from the same island. It has 64 
whorls and measures—length, 36 mm.; diameter, 18.2 mm. 

The United States National Museum has several lots of this form, 
all obtained by the United States Bureau of Fisheries’ Expedition 
to the Philippine Islands, which I shall list in detail below. All of 
these are remarkably uniform in coloration, the green streaks being 
reduced to a minimum, the yellow predominating in every instance. 
They all have white tips. 

Eighty-six specimens, Cat. No. 215603, U.S.N.M., were obtained 
at Caxisigan Island, near Balabac Island. Twenty-five of these, 
taken at random, give the following measurements: 











Number of Length Diameter 
whorls. in mm inmm.,. 
6.5 38 20.2 
6 37.3 20. 2 
6.5 30.3 15.2 
7 36.5 18.3 
6.5 34.5 16 
6.5 32.3 16 
6.3 31.6 16.2 
6.7 34 16.7 
6 30.6 15.7 
6 33.5 15.5 
6.5 35 16.5 
6.5 34.5 12 
6.5 37.5 17.5 
7 41.2 19.8 
6 28.2 15.3 
6 35.8 a7 
7 42.3 22 
7 41.5 21 
7 36.2 Lea 
6.5 34.6 18. 
6.5 aah 19 
6.5 39.6 20 
6 22.5 14.5 
6 29 15 
6 28.6 15 
16.4 34.5 17.4 
iti 42.3 22 
36 22.5 15 





1 Average. 2 Greatest. 3 Least, 
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One hundred and seven specimens, Cat. No. 215606, U.S.N.M. come 
from Bekin; 25 of these, taken at random, give the following meas- 














urements: eg 
Number of Length Diameter 
whorls. in mm. in mm. 
6.5 37.8 eee! 
6.5 38 18.5 
6 27.8 15.2 
6.5 32.3 16 
6 28 17.5 
6 28.2 15.5 
5.8 30. 7 16.5 
6 30. 2 15.2 
6 28.3 17 
6 30.5 15.3 
6 3153 17 
6 30 15.5 
6.3 35.5 18.2 
5.5 25.4 14.5 
5.5 28 15 
6 30 15.6 
6 31 16.6 
6 32.5 17 
6.5 34 17 
6 31.5 16.2 
6 30 15.5 
6 26.6 15 
5.5 27.5 15 
6 26.6 14.2 
6 29.3 16.7 
16 Olen 1682 
216uS 38 18.5 
35.5 26.6 14.2 
1 Average. 2 Greatest. 3 Least. 


Forty-one specimens, Cat. No. 215605, U.S.N.M., were obtained 
from Candaraman Island, off Balabac Island; 10 of these, taken at 
random, measure: 


Number of Length in Diameter in 
whorls. mm. mm. 
a 40.7 I 
ia ee 18 
6.5 36.7 18.4 
7 43.5 19 
6.5 35.6 18. 4 
6.5 35 18.2 
6.5 35 17.5 
6 Soa 18 
6.5 35 17.5 
7 39 18.5 
16.65 37. 04 18. 27 
aN] 43.5 19; 2 
36 32.7 LEO 


1 Average. 2 Greatest. 3 Least. 
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Another lot of 50 specimens, Cat. No, 215604, is labeled “ Southern 
Palawan region,” without specific locality. 

A specimen in Mr. Webb’s collection from Balabac is figured on 
plate 12, figure 11. This has the whorls considerably more convex 
than any we have seen. 

Plate 12, figures 4, 5, are specimens from Caxisigan Island and 
figures from Candaraman Island. 

Another specimen in the Philadelphia Academy of Natural Sci- 
ences is entered as Cat. No. 95172 and comes from the Quadras col- 
lection from Balabac. 


AMPHIDROMUS QUADRASI VERSICOLOR Fulton. 


Plate 1, fig. 7; plate 18, figs. 1-10. 


Amphidromus quadrasi, var. c. SmirH, Ann. Mag. Nat. Hist., ser. 6, vol. 11, 
1893, p. 351, pl. 18, fig. 11. 

Amphidromus versicolor Futton, Ann. Mag. Nat. Hist., ser. 6, vol. 17, 1896, 
p. 86. 

Amphidromus quadrasi versicolor VoN MOLLENDoRFF, Abhand. Naturf. Ges. 
Gorlitz, vol. 22, 1898, p. 150. 

Amphidromus quadrasi versicolor Pitspry, Man. Conch., vol. 15, 1900, pp. 
230-231, pl. 71, figs. 84, 87, and 90-91. 

The present form agrees in general shape and size fairly well with 
typical guadrast. All of the specimens, however, have the extreme 
tip black, and none show the strong red girdle immediately below the 
summit, although this is faintly indicated in one of the specimens 
in the Philadelphia Academy of Natural Sciences. The main colora- 
tion is pale yellow, the last whorl being frequently streaked with 
axial lines of green, which, in some instances, become so concentrated 
as to form broad green spiral bands. Some specimens have several 
narrow spiral bands. The aperture varies from white to rose-purple. 
This is also true of the outer lip and the umbilical area. Of the 
specimens which we would refer to this form we have seen the 
following: 

















Num- Diam- 
Cat. - Length . 
No. Collection. pee of ea Aes Locality. 
sd | U.S. N. M.......-.- 7.1 | 41.4 | 20.5 | Balabac Island. 
Z1b639 |..... GS osteo ea dete aes 7.2 | 44.7 | 21 Balabac, Balabac Island. 
ZlO639 |... . - (00). Se ee Se eel eae sey tle tes 


Do. 
95173 | Phila.Acad.Nat.Sci.| 7 40.3 | 19 Cabo, Melbile, Balabac. 


2852 |..... ee Ue ay A sie anetenpe ts 4 Do. 
79483 |..... Gott ee STE 7 |39 | 19.3 | Balabac Island. 
mo483 |... .. et a a 6.5 | 34.7 | 19.7 Do. 
7O483 |... BOS. seis went S 6. Se: 5 Ur, 7 Do. 
met72 |o Monn eee. 6 | 8.5 (15.5 Do. 
ae Webb-:.....2..-<1.|) 6:5 | 36.6 |18.1 Do. 
ee... Bede? 2 8 FE AG. SPR ONAaCD Do. 
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AMPHIDROMUS QUADRASI SOLIDUS Fulton. 


Plate 1, figs. 8, 9, 12, 18, 14; plate 19, figs. 1, 3, 7; and plate 20, figs. 3, 5. 

Amphidromus quadrasi, var. c, SMrrH, Ann. Mag. Nat. Hist., ser. 6, vol. 11, 
1893, p. 351, pl. 18, fig. 13. 

Amphidromus quadrasi, var solida Furton, Ann. Mag. Nat. Hist., ser. 6, 
vol. 17, 1896, p. 86, pl. 5, fig. 16. 

Amphidromus quadrasi solidus von MOLLENDORFF, Abhand, Naturf. Ges. 
Gorlitz, vol. 22, 1898, p. 149. 

Amphidromus quadasi solidus Pruspry, Man. Conch., vol. 13, 1900, p. 230, 
pl. 66, figs. 47, 48, and pl. 71, figs. 72-76. 


In the present form the conspicuous bands of the base are practi- 
cally absent. If present at all, they are a mere suggestion. The col- 
oration of the early whorls is blotched and streaked with brown, like 
that of dubius. The extreme apex also is black. The red subsutural 
band may or may not be present. The last whorl may be streaked 
with green as in typical guadrasi, or may be orange-yellow or white 
or even suffused with “Spinel red.” Of this form, we have seen the 
following material: 











Cat ; Num- | Length} Diame- : 
ator Collection. ber of in ter in Locality. 
; whorls. | mm. mm, 

PE BHOS. | Usa acsen cnscee 7 42.3 | 19.5 | Balabac (U.S.B.F.) Albatross. 
215608 || 5. .22 Gos Ay faye 6.5 | 38.8 | 18.4 Do. 
215608 |..... ROWER rere aoe 6.5 | 40.5 | 20 Do. 
ZS GOS: 2 TMMNATUTe sce 5 2 oe] ee ree eee eee Do. 
302844 |..... GO}: Sas 6.9 | 38.6 | 20.9 | Balabac Id. 
2LOGOT ||; =. 2, GOs Ses heen 6.5 | 40.5 | 19 Port Ciego, Balabac. 
GU |e GOs oe ae arcts 6 34.8 | 17.8 Do. 
AZUGOT |e a os, 22 age as 6 35.8 | 18.5 Do. 
PAS BO Ca are On tileren mee ee 6. 2ulho2ne) (LG Do. 
AlSoo 7 | OmmimM atines sess eee eer | eee Do. 
215640) WES  Miaesseee eee 2 7.3 | 43.0 | 20.4 | Balabac, Balabac Id. 
215640) ||5 25. G0: saeetee ee! Tee WATSON 2a00 Do. 
215640 |..... COM ne ate 7.9 | 46.0 | 21.6 Do. 
PASGAONE == 28 Gorse ey Ted | 44 34P 2052 Do 
215640 |..... UOnee seed 6.9 | 41.2 | 20.5 Do 
PEO TU) SN My OU s cote eels tenn ee eee Do. 

98853 Ee Acad. Nat.| 6 eed lun ‘Balabac (Steere Exp.). 

cl. 

SSS ieee G0e eee eee 6.5 | 38.6 | 19 Do. 

OSSola eae dose see a ee 6 S340) Oe Do. 

epee Philippine Bur. Sci.| 6.7 | 39.2 | 20.1 Do. 

Bierersica Webb wes testes oe Soar One Do. 














AMPHIDROMUS QUADRASI DUBIUS Fulton. 
Plate 1, fig. 10; plate 19, figs. 2, 4, 5, 6, 8, 9; plate 20, fig. 2. 
Amphidromus quadrasi, var. f Smrru, Ann. Mag. Nat. Hist., ser. 6, vol. 11, 
1893, p. 351, pl. 18, fig. 12. 
Amphidromus dubius Futron, Ann. Mag. Nat. Hist., ser. 6, vol. 17, 1896, 
p. 86; pl. 6, figs: 1, La: 
Amphidromus everetti Fuuton, Ann. Mag. Nat. Hist., ser. 6, vol. 17, 1896, 
p. 87. 
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Amphidromus dubius Hipatco, Mem. Acad. Real Sci., Madrid, 1898, pl. 
101, figs. 7-8. 

Amphidromus quadrasi dubius voN MOLLENDOoRFF, Abhand. Naturf. Ges. 
Gorlitz, vol. 22, 1898, p. 150. 

Amphidromus quadrasi everetti voN MOLLENDOoRFF, Abhand. Naturf. Ges. 
Gorlitz, vol. 22, 1898, p. 150. 

Amphidromus quadrasi dubius and everetti Pinspry, Man. Conch., vol. 13, 
1900, p. 231, pl. 71, figs. 79-83, and pl. 70, figs. 65-68. 

In the present form the early extreme apex is dark. In every 
specimen before us the succeeding turn or turn and a half is white. 
Following this, we have axial, retractive, broad bands of brown 
separated by narrow bands of light yellow or white. At times these 
bands become forked and variously diversified, in some instances end- 
ing in a number of fine streaks on the upper half of the whorl. 
There may be or may not be a red subsutural band present as in 
typical quadrast. On the last whorl the axial banding in all our 
specimens becomes very much enfeebled and in some has disappeared 
entirely. The base may be plain yellow or banded with spiral bands 
of brown and yellow. The umbilical area is usually red, bordered 
with a yellow band posteriorly, though in several of the specimens 
the red is entirely wanting, the yellow covering the entire area. The 
aperture may be pale purple, the yellow spiral bands appearing white 
within, or it may be white with the number of bands appearing paler 
on the inside. The lip may be white or purple. This form is dis- 
tinguished from the next chiefly by the conspicuous coloring of the 
base, the spiral bands being practically absent in solida. I have seen 
the following specimens: 

















Cat. n Num- | Length) Diame- f 
rol Collection. ber of in ter in Locality. 
whorls. | mm. mm. 
mpooe | U.95.N.M......-..:-- 6.3 | 36.5 | 20.3 | Balabac Id. 
Seeete) USN. M., 6 imma- |... | kidd] one ec Pt. Ciego, Balabac. 
ture. 
79485 pe Acad. Nat.| 6.5 | 40.5 | 21.5 | Palawan (Fulton). 
cr; 
Sy Osea ere 6 30.5 | 16.3 Do. 
79480 |..... OCA EB 6 Son lels Balabac Id. 
79480 |..... do seem Rhye Abe. Gronlkao ay Wey, Do. 
79480 |..... GOR eee: 6 30.2 | 16.5 Do 
Bets Sess Web Dieertie cose ccc chan 39.5 | 20.6 Do 
eee Bee Gy ng ae ning: 2 Do 
. Chicago Acad. Sci...| 6 33.4 | 16.5 Do. 
- 368358 Wiebbaseecce eee. coal 26 35.6 | 18 Do. 

















AMPHIDROMUS QUADRASI PALAWANENSIS, new subspecies. 
Plate 1, fig. 15; plate 20, figs. 1, 4, 6-9. 

Shell more elongate than typical guadrasi. Apex black, the suc- 
ceeding turn white, and all but the last turn or turn and a half are 
marked with axial bands of brown which usually break up into finer 
branches on the posterior half of the whorls. The last portion of the 
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shells lacks this brown banding and is unicolor, excepting the spiral 
bands of yellow on the base. The entire surface of the shell is suf- 
fused with a brownish wash which gives the whole a dusky aspect. 
Aperture pale purple within, lip dark brown. In all but one speci- 
men the middle of the base is encircled by a moderately broad 
yellow band. The columellar area also shows indications of a second 
yellow band surrounding it, though the portion immediately ad- 
joining the columella is purplish brown. All of the shells have a 
subsutural red band which is toned down strongly by the brownish 
suffusion. 
The specimens examined yield the following data: 























Cat z Num- | Length} Diame- ; 
No. Collection. ber of in ter in Locality. 
whorls.| mm. mm. 
99570" | USING MRS. ts. 7.3 | 44 21.8 | Palawan Passage. 
99570 Res sGOe ss. cintwrac ne: 6.5 | 38 19.5 Do. 
O95 OM see Comet yas teee 7 Oe Olin ell oere Do. 
BOZS4a s\escne GO sees Ree tee Cra oe! (aaliee Do. 
302843 |..--. Gon. is eese = sul sOsor B25 Obleeetert Do. 
Rect ae IWebbereaee teceee ee nl 43.5 | 20.4 | Palawan. 
Deter lee ete (ORB E Scie |r| 38-0) 19 Do. 
EXPLANATION OF PLATES. 
Par a: 
Fic.1. Amphidromus maculiferus cotahatensis Bartsch. - 
2. Amphidromus maculiferus boholensis Bartsch. 
3. Amphidromus inflatus Fulton. 
4. Amphidromus chloris Reeve. 
5. Amphidromus suluensis Bartsch. 
6. Amphidromus entobaptus culionensis Bartsch. 
7. Amphidromus quadrasi versicolor Fulton, 
8. Amphidromus quadrasi solidus Fulton. 
9. Amphidromus quadrasi solidus Fulton. 
10. Amphidromus quadrasi dubius Fulton. 
11. Amphidromus quadrasi quadrasi Hidalgo. 
12. Amphidromus quadrasi solidus Fulton. 
13. Amphidromus quadrasi solidus Fulton. 
14. Amphidromus quadrasi solidus Fulton. 
15. Amphidromus quadrasi palaiwanensis Bartsch. 


PLATE 2. 


Fie. 1. Amphidromus maculiferus maculiferus Sowerby, Camp Overton, Min- 

danao, Cat. No. 244668, U.S.N.M. 

2. Amphidromus maculiferus maculiferus Sowerby, Camp Pantar, Min- 
danao, Cat. No. 24467, U.S.N.M. 

3. Amphidromus maculiferus maculiferus Sowerby, Camp Overton, Min- 
danao, Cat. No. 244668, U.S.N.M. 

4, Amphidromus maculiferus maculiferus Sowerby, Philippine Islands, Cat. 
No. 99567, U.S.N.M. 

5. Amphidromus maculiferus maculiferus Sowerby, Camp Overton, Min- 
danao, Cat. No. 244669, U.S.N.M. 


Popeart 1. 


Fa. 1. 


Fie. 1. 


Fig. 1. 


Fie. 1. 
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PLATE 3. 


Amphidromus maculiferus cataganensis 
danao, Cat. No. 244672, U.S.N.M. 


. Amphidromus maculiferus cataganensis 


danao, Cat. No. 244672, U.S.N.M. 


244274, U.S.N.M. 


. Amphidromus maculiferus cataganensis 


. Amphidromus maculiferus cataganensis 


danao, Cat. No. 244673, U.S.N.M. 


. Amphidromus maculiferus cataganensis 


danao, Cat. No. 244673, type. 


Amphidromus maculiferus 


Cat. No. 244676, U.S.N.M. 
. Amphidromus maculiferus 


Cat. No. 244676, U.S.N.M. 


. Amphidromus maculiferus 
Cat. No. 244678, U.S.N.M. 
. Amphidromus maculiferus 


Cat. No. 244677, U.S.N.M. 


. Amphidromus maculiferus 


Cat. No. 244677, U.S.N.M. 


. Amphidromus maculiferus 
Cat. No. 184564, U.S.N.M. 
. Amphidromus maculiferus 
Cat. No. 244676, U.S.N.M. 
. Amphidromus maculiferus 
Cat. No. 244676, U.S.N.M. 


PLATE 4. 


cotabatensis 


cotabatensis 


cotabatensis 


cotabatensis 


cotabatensis 


cotabatensis 


cotabatensis 


cotabatensis 


, type. 


PLATE 5. 
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Bartsch, Mt. Malindang, Min- 


Bartsch, Mt. Malindang, 


Bartsch, Mindanao, 


Min- 


Cat. No. 


Bartsch, Mt. Malindang, Min- 


Bartsch, Mt. Malindang, 


Bartsch, Cotabato, 
Bartsch, Cotabato, 
Bartsch, Cotabato, 
Hatisdh. Cotabato, 
Bartsch, Cotabato, 
Bartsch, Cotabato, 
Bartsch, Cotabato, 


Bartsch, Cotabato, 


Min- 


Mindanao, 
Mindanao, 
Mindanao, 
Mindanao, 
Mindanao, 
Mindanao, 
Mindanao, 


Mindanao, 


Amphidromus maculiferus buluanensis Bartsch, near Lake Buluan, Min- 
danao, Cat. No. 244687, U.S.N.M. 


. Amphidromus maculiferus buluanensis Bartsch, Buluan 


Mindanao, Cat. No. 244688, U.S.N.M. 


Amphidromus maculiferus buluanensis Bartsch, Buluan 


Mindanao, Cat. No. 244686, U.S.N.M. 


Amphidromus maculiferus buluanensis Bartsch, 


to 


to 


Buluan to 


Mindanao, Cat. No. 244688, U.S.N.M., type. 


. Amphidromus maculiferus buluanensis Bartsch, 


Mindanao, Cat. No. 244688, U.S.N.M. 


. Amphidromus maculiferus buluanensis Bartsch, 


Mindanao, Cat. No. 244686, U.S.N.M. 


PLATE 6, 


Buluan to 


Buluan to 


Simpitan, 
Simpitan, 
Simpitan, 
Simpitan, 


Simpitan, 


Amphidromus maculiferus strigatus Mollendorff, Davao, Mindanao, Cat. 


No. 195849, U.S.N.M. 


No. 195849, U.S.N.M. 


. Amphidromus maculiferus strigatus Méllendorff, Davao, Mindanao, Cat. 
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Wie,,3. 


Fre. 1. 


Fie. 1. 


Fie. 1. 
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Amphidromus maculiferus strigatus Mollendorff, Davao, Mindanao, Cat. 
No. 184565, U.S.N.M. 


. Amphidromus maculiferus strigatus Méllendorff, Davao, Mindanao, Cat. 


No. 184565, U.S.N.M. 


. Amphidromus maculiferus strigatus M@éllendorff, Mindanao, Cat. No. 


185849, U.S.N.M. 
IPTATE Et. 


Amphidromus maculiferus boholensis Bartsch, Sevilla, Bohol, Cat. No. 
245563, U.S.N.M. 


. Amphidromus maculiferus boholensis Bartsch, Sevilla, Bohol, Cat. No. 


245563, U.S.N.M. 


. Amphidromus maculiferus boholensis Bartsch, Sevilla, Bohol, Cat. No. 


245563, U.S.N.M., type. 


. Amphidromus maculiferus samarensis Bartsch, Samar, Cat. No. 215579, 


U.S.N.M., type. 


. Amphidromus maculiferus gracilior Fulton, Mainit, Mindanao, Chicago 


Acad. Sci. 
Amphidromus maculiferus gracilior Fulton (no specific locality), Min- 
danao, Cat. No. 184566, U.S.N.M. 


PLATE 8&8. 


Amphidromus maculiferus multicolor Modllendorff, Matalon, Leyte, Chi- 
eago Academy Sciences. 


. Amphidromus maculiferus muiticolor Méllendorff, Maasin Leyte, Chicago 


Academy Sciences. 


. Amphidromus floresi Bartsch, Mindanao, Cat. No. 215580, U.S.N.M., type. 
. Amphidromus maculiferus multicolor Méllendorff, Leyte, Cat. No. 184562, 


U.S.N.M. 


. Amphidromus maculiferus multicolor Mollendorff, Bato, Leyte, Webb 


Coll. 
PLATE 9. 


Amphidromus malindangensis Bartsch, Mount Malindang, Mindanao, Cat. 
No. 244689, U.S.N.M. 


. Amphidromus malindangensis Bartsch, Mount Malindang, Mindanao, Cat. 


No. 244689, U.S.N.M., type. 


. Amphidromus basilanensis Basilan Island, Cat. No. 244691, U.S.N.M., 


type. 


. Amphidromus maculiferus cosmius Bartsch, Basilan Island, Cat. No. 


245562, U.S.N.M., type. 


. Amphidromus apoensis Bartsch, Mount Apo, Mindanao, Cat. No. 244690, 


U.S.N.M., type. 


. Amphidromus apoensis Bartsch, Mount Apo, Mindanao, Cat. No. 244690, 


U.S.N.M. 
PLATE 10. 


Amphidromus mearnsi Bartsch, Basilan, Cat. No. 245566, U.S.N.M. 


. Amphidromus mearnsi Bartsch, Basilan, Cat. No. 245565, U.S.N.M. type. 
. Amphidromus pallidulus Pilsbry, Zamboanga, Mindanao, Cat. No. 106459, 


Phila. Acad. Nat. Sci., cotype. 


. Amphidromus bilatanensis Bartsch, Bilatan Island, British Museum, 


type. 


Part 1. 


Fie. 


Fic. 


Fic. 


5. 


~ 


1, 


1. 


. Amphidromus roeseleri Mollendorff, Jolo Island, Cat. No. 215576, U.S.N. 
. Amphidromus roescleri Mollendorff, J olo Island, Cat. No. 215576, U.S.N.M 
. Amphidromus roescleri Méllendorff, Jolo Island, Cat. No. 215576, U.S.N. 
. Amphidromus entobaptus Dohrn, Puerto Princesa, Palawan, Cat. No. 
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Amphidromus bilatanensis Bartsch, Bilatan Island, British Museum, 
type. 


. Amphidromus inflatus Fulton, Philippine Islands, Cat. No. 99568, U.S.N.M. 
. Amphidromus inflatus Fulton, Philippine Islands, Cat. No. 99568, U.S.N.M. 
. Amphidromus pallidulus Pilsbry, Zamboanga, Mindanao, Cat. No. 106459, 


Phila. Acad. Nat. Sci., cotype. 
Puate 11. 


Amphidromus calista Pilsbry, Basilan, Cat. No. 106458, Phila. Acad. Nat. 
Sci., cotype. 


. Amphidromus calista Pilsbry, Basilan, Cat. No. 106458, Phila. Acad. Nat. 


Sci., cotype. 


. Amphidromus calista Pilsbry, Basilan, Cat. No. 106458, Phila. Acad. Nat. 


Sci., cotype. 


. Amphidromus hidalgot Bartsch, Dapitan, Mindanao, type. Hidalgo 


collection. 


. Amphidromus sulwensis Bartsch, Islands of the Sulu Sea, Cat. No. 99564, 


U.S.N.M. 


. Amphidromus hidalgot Bartsch, Dapitan, Mindanao, type. Hidalgo 


collection. 


. Amphidromus suluensis Bartsch, Islands of the Sulu Sea, Cat. No. 99564, 


U.S.N.M. 


. Amphidromus suluensis Bartsch, Islands of the Sulu Sea, Cat. No. 99565, 


type. 


. Amphidromus suluensis Bartsch, Islands of the Sulu Sea, Cat. No. 99565. 


PLatTe 12. 


Amphidromus chloris Reeve, Talantalan, Zamboanga, Mindanao, Cat. No. 
215641, U.S.N.M. 


. Amphidromus chloris Reeve, Talantalan, Zamboanga, Mindanao, Cat. No. 


215641, U.S.N.M. 


. Amphidromus chloris Reeve, Talantalan, Zamboanga, Mindanao, Cat. No. 


215641, U.S.N.M. 


. Amphidromus chloris Reeve, Talantalan, Zamboanga, Mindanao, Cat. No. 


215641, U.S.N.M. 


. Amphidromus chloris Reeve, Talantalan, Zamboanga, Mindanao, Cat. No. 


215641, U.S.N.M. 


. Amphidromus chloris Reeve, Talantalan, Zamboanga, Mindanao, Cat. No. 


215641, U.S.N.M. 


. Amphidromus suluensis Bartsch, Islands of the Sulu Sea, Cat. No. 


99565, U.S.N.M. 


. Amphidromus chloris Reeve, Talantalan, Zamboanga, Mindanao, Cat. No. 


215641, U.S.N.M. 


. Amphidromus suluensis Bartsch, Islands of the Sulu Sea, Cat. No. 


99564, U.S.N.M. 
PLATE 13. 


M. 


M. 


254917, U.S.N.M. 
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Amphidromus entobaptus Dohrn, Puerto Princesa, Palawan, Cat. No. 
254917, U.S.N.M. 


. Amphidromus entobaptus Dohrn, Puerto Princesa, Palawan, Cat. No. 


254917, U.S.N.M. 


. Amphidromus entobaptus Dohrn, Puerto Princesa, Palawan, Cat. No. 


254917, U.S.N.M. 


. Amphidromus entobaptus Dohrn, Puerto Princesa, Palawan, Cat. No. 


254917, U.S.N.M. 


. Amphidromus entobaptus Dohrn, Puerto Princesa, Palawan, Cat. No. 


254917, U.S.N.M. 
PLATE 14. 


Amphidromus entobauptus viridoflavus Bartsch, Malubutglubut Island, 
Cat. No. 215600, U.S.N.M. 


. Amphidromus entobaptus viridoflavus Bartsch, Malubutglubut Island, 


Cat. No. 215600, U.S.N.M. 


. Amphidromus entobaptus viridoflavus Bartsch, Malubutglubut Island, 


Cat. No. 215600, U.S.N.M., type. 


. Amphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 


215642, U.S.N.M. 


. Amphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 


215642, U.S.N.M. 


. Amphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 


215642, U.S.N.M. 


. Amphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 


215642, U.S.N.M. 


. Amphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 


215642, U.S.N.M., type. 


. Amphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 


215642, U.S.N.M. 
PLATE 15. 


Anphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 
215642, U.S.N.M. 


. Amphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 


215642, U.S.N.M. 


. Amphidromus entobaptus culionensis Bartsch, Culion Island, Cat. No. 


215642, U.S.N.M. 


. Amphidromus mindorocnsis Bartsch, Mindoro, Cat. No. 245564, U.S.N.M., 


type. 


. Amphidromus mindoroensis Bartsch, Mindoro, Cat. No. 245564, U.S.N.M., 


type. 


. Amphidromus entobaptus coronensis Bartsch, Coron Island, Cat. No. 


195848a, U.S.N.M. 


. Amphidromus entobaptus coronensis Bartsch, Coron Island, Cat. No. 


195848a, U.S.N.M., type. 


. Amphidromus entobaptus coronensis Bartsch, Coron Island, Cat. No. 
as 


195848a, U.S.N.M. 
PLATE 16. 


Amphidromus entobaptus linapacensis Bartsch, Linapacan Island, Cat. 
No. 215599, U.S.N.M. 


. Amphidromus entobaptus linapacensis Bartsch, Linapacan Island, Cat. 


No. 215599, U.S.N.M., type. 
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Fic. 3. Amphidromus entobaptus linapacensis Bartsch, Linapacan Island, Cat. 

No. 215599, U.S.N.M. 

4. Amphidromus entobaptus busuangensis Bartsch, Malbato, Busuanga, Cat. 
No. 2156438, U.S.N.M. 

5. Amphidromus entobaptus busuangensis Bartsch, Malbato, Busuanga, 
Webb Collection. 

6. Amphidronus entobaptus busuangensis Bartsch, Malbato, Busuanga, 
Webb Collection. 

7. Amphidromus entobaptus busuangensis Bartsch, Malbato, Busuanga, Cat. 
No. 215643, U.S.N.M., type. 

8. Amphidromus entobaptus busuangensis Bartsch, Malbato, Busuanga, 
Webb Collection. 

9. Amphidromus entobaptus busuangensis Bartsch, Malbato, Busuanga, 
Webb Collection. 


PLATE 17. 


Fic. 1. Amphidromus quadrasi quadrasi Hidalgo, Balabae Island, Webb Col- 

lection. 

2. Amphidromus quadrasi quadrasi Hidalgo, Candaraman Island, Cat. No. 
215605, U.S.N.M. 

3. Amphidromus quadrasi quadrasi Hidalgo, Balabac Island, Cat. No. 
66188, Phila. Acad. Nat. Sci. 

4, Amphidromus quadrasi quadrasi Hidalgo, Caxisigan Island, Cat. No. 
215603, U.S.N.M. 

5. Amphidromus quadrasi quadrasi Hidalgo, Caxisigan Island, Cat. No. 
215603, U.S.N.M. 

6. Amphidromus quadrasi quadrasi Hidalgo, Candaraman Island, Cat. No. 
215605, U.S.N.M. 

7 Amphidromus quadrasi quadrasi Hidalgo, Candaraman Island, Cat. No. 
215605, U.S.N.M. 

8. Amphidromus quadrasi quadrasi Hidalgo, Candaraman Island, Cat. No. 
215605, U.S.N.M. 

9. Amphidromus quadrasi quadrasi Hidalgo, Caxisigan Island, Cat. No, 
215603, U.S.N.M. 

10. Amphidromus quadrasi quadrasi Hidalgo, Candaraman Island, Cat. No. 
215605, U.S.N.M. 

11. Amphidromus quadrasi quadrasi Hidalgo, Baiabac Island, Webb Col- 
lection. 


Prater 18. 


Fic. 1. Amphidromus quadrasi versicolor Fulton, Balabac, Cat. No. 79483, 

Phila. Acad. Nat. Sci. 

2. Amphidromus quadrasi versicolor Fulton, Balabae, Cat. No. 98852, 
Phila. Acad. Nat. Sci. 

3. Amphidromus quadrasi versicolor Fulton, Webb Collection. 

4, Amphidromus quadrasi versicolor Fulton, Balabac, Cat. No. 95152, 
Phila. Acad. Nat. Sci. 

5. Amphidromus quadrasi versicolor Fulton, Webb Collection. 

6. Amphidromus quadrasi versicolor Fulton, Cat. No. 79488, Phila. Acad. 
Nat. Sci. 

7. Amphidromus quadrasi versicolor Fulton, Cat. No. 98852, Phila. Acad. 
Nat. Sci. 
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Fic. 8. Amphidromus quadrasi versicolor Fulton, Cat. No. 79483, Phila. Acad. 


Nat. Sci. 


9. Amphidromus quadrasi versicolor Fulton, Cat. No. 95172, Phila. Acad. 


Nat. Sci. 


10. Amphidromus quadrasi versicolor Fulton, Cat. No. 951738, Phila. Acad. 


Nat. Sci. 
PLATE 19. 


Tlic. 1. Amphidromus quadrasi solidus Fulton, Balabac, Cat. No. 98851, Phila, 


Hires. 


a 


2 
3. 
4 


9 
“ 


3. 


oO 


Acad. Nat. Sci. 


. Amphidromus quadrasi dubius Fulton, Balabac, Cat. No. 79480, Phila. 


Acad. Nat. Sci. 
Amphidromus quadrasi solidus Fulton, Balabac, Cat. No. 98851, Phila. 
Acad. Nat. Sci. 


. Amphidromus quadrasi dubius Fulton, Balabac, Cat. No. 79480, Phila. 


Acad. Nat. Sci. 


. Amphidromus quadrasi dubius Fulton, Balabac, Cat. No. 79480, Phila, 


Acad. Nat. Sci. 


. Amphidromus quadrasi dubius Fulton, Balabac, Webb Collection. 
. Amphidromus quadrasi solidus Fulton, Balabac, Cat. No. 79483, Phila. 


Acad. Nat. Sci. 


. Amphidromus quadrasi dubius Fulton, Balabac, Chicago Acad. Sci. 
. Amphidromus quadrasi dubius Fulton, Palawan, Cat. No. 79485, Phila. 


Acad. Nat. Sci. 


PLATE 20. 


Amphidromus quadrasi palawanensis Bartsch, Palawan, Cat. No. 302843, 
U.S.N.M. 


. Amphidromus quadrasi dubius Fulton, Palawan, Cat. No. 79485, Phila. 


Acad. Nat. Sci. 


. Amphidromus quadrasi solidus Fulton, Balabac, Cat. No. 98853, Phila. 


Acad. Nat. Sci. 


. Amphidromus quadrasi palawanensis Fulton, Palawan Passage, Cat. No. 


99570, U.S.N.M. 


. Amphidromus quadrasi solidus Fulton, Balabac Island, Cat. No. 302844a, 


U.S.N.M. 
Amphidromus quadrasi palawanensis Fulton, Palawan, Webb Collection. 


. Amphidromus quadrasi palawanensis Fulten, Palawan Passage, Cat. No. 


99570, U.S.N.M. 

Amphidromus quadrasi palawanensis Fulton, Palawan Passage, Cat. No. 
99570, U.S.N.M. 

Amphidromus quadrasi palawanensis Fulton, Palawan, Webb Collection. 


PLATE 21. 


Relief map showing the distribution of the Amphidromus maculiferus group, 
numbers 1 to 16, and Amphidromus hidalgoi, number 21, 


maculiferus. 5. strigatus. 9. samarensis. 13. malindangensis. 
. cataganensis. 6. gracilior. LOM G2): 14. apoensis. 
cotabatensis. 7. boholensis. HAC?) 15. basilanensis. 
. buluanensis. 8. multicolor. 12. cosmius. 16. floresi. 


Pp > 
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Pratm 22: 


Relief map showing the distribution of the group of Amphidromus inflatus, 
numbers 17-22; the group of Amphidromus chloris, numbers 23-25; the group of 
Amphidromus entobaptus, numbers 27-83; and the group of Amphidromus 
quadrasi, numbers 34-38: 


17. inflatus. 23. chloris . 29. linapacensis. 35. versicolor. 
18. mearnsi. 24. roeseleri. 30. culionensis. 36. solidus. 

19. pallidulus. 25. suluensis. 31. coronensis. 37. dubius. 

20. bilatanensis. 26. species (?). 32. busuangensis. 38. palawanensis. 
21. hidalgoi. 27. entobaptus. 33. mindoroensis. 


22. calista. 28. viridoflavus. 34. quadrasi. 
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ASCIDIANS FROM THE PHILIPPINES AND ADJACENT 
WATERS. 


By Wiitarp G. Van Name, 


Of the American Museum of Natural History, New York. 


INTRODUCTION. 


Although the ascidians of the Malay Archipelago have already 
been so much studied that it seems unlikely that many of the com- 
moner and more widely distributed species have escaped discovery, 
the Philippine Islands form one of the parts of that region that have 
been but little investigated as far as their ascidian fauna is con- 
cerned. Asa whole the Malay region is remarkably rich in ascidians, 
both in variety of form and number of individuals, and some 200 
species have been recorded from it, but among these supposed species 
there are undoubtedly many synonyms. Several important expedi- 
tions that have made collections in the Malay region, the United 
States Exploring Expedition, the Challenger Expedition, and the 
_ Siboga Expedition, extended their operations into the southern part 
of the Philippine group, and though as a result of their work a con- 
siderable number of species of ascidians have been described or 
recorded from Philippine waters, the localities investigated were too 
few and too near together, and the amount of material too small to 
give anything approaching a complete view of the ascidian fauna. 

The collection made by the Albatross Expedition affords for the 
first time an opportunity for a general and comprehensive study of 
the ascidians of the Philippines and their vicinity. That the collec- 
tion falls very far short of containing all the species found there is 
very evident. Many forms obtained by other expeditions are not 
contained in it, and much more extensive collecting in the northern 
part of the group would have been desirable. Future collectors will 
find plenty of localities, quite extensive regions in fact, which have 
been passed by entirely, and they will no doubt add many species and 
some genera to the list of Philippine forms, yet the Albatross collec- 
tion seems to be a sufficiently representative one to determine the 
general character of the ascidian fauna of the Philippines and its 
relation to that of the surrounding regions. 
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It clearly indicates that this fauna is an integral part of that of 
the Malay region, not a distinct and separate one, and that in the 
southern part, especially in the Sulu Archipelago, the abundance and 
variety of ascidians is very great. Proceeding northward among the 
islands, the ascidians appear to gradually diminish both in abund- 
ance and variety. The Albatross collection fails to give any indica- 
tion that this decrease is compensated for by the appearance of 
northern forms ranging southward from the temperate regions of 
China and Japan. The very few forms common to these regions and 
the Philippines are widely distributed species whose presence does 
not signify any special faunal relationship between places where 
they happen to occur. The ascidian fauna of the Philippines is 
distinctly a tropical one. Its relations to that of the temperate por- 
tions of the Australian coast are in fact much closer than to those of 
the less distant regions on the north, since on account of the warm 
currents many tropical Malayan forms range southward along the 
east coast of Australia to and even through Bass Strait. In arriving 
at these conclusions the fact must be kept in mind that insufficient 
collecting has been done in the northern part of the Philippines, and 
the presence of certain northern forms there may yet be established, 
but it seems hardly likely that they occur there to such an extent as 
to render necessary any great modification of the views here ex- 
pressed. 

REVIEW OF LITERATURE. 


Gould (1852-1856) * figures several ascidians from the Sulu Sea, 
but accompanies the illustrations with very little description or other 
information. On plate 52 of Gould’s Atlas (1856) the following 
are shown: 


Figs. 613, 613a. “ Ascidian from Balabac Passage, Sooloo Sea.” (This is ap- 
parently a compound species of the family Styelidae different from any col- 
lected by the Albatross, perhaps a member of the genus Diandrocarpa.) 

Figs. 616, 616@. ‘‘ EUCOELIUM ERUBESCENS G., of a spongy texture, attached to 
coral from the Sooloo Sea.” 

Figs. 617, 617a. “ EUCoELIUM , from coral ioe Balabae Passage, Sooloo 
Sea.” (The figures do not suffice to determine what these were, but it is pos- 
sible that they are both identical with Polysyncraton duwbium Sluiter of the 
present paper.) 

Figs. 621, 621a, 6216. “ NepHtTHets (?) , dredged from about 9 fathoms, 
Sooloo Sea.” (This is Nephtheis thompsoni (Herdman) of the present paper.) 


The Challenger Expedition, 1873-1876, collected a number of ascid- 
ians in Philippine waters which were described as species new to 
science by Herdman (1881, 1882, 1886) in the reports of that expedi- 
tion. The list of them follows. The names for these species adopted 








1See list of literature at the end of this paper. 
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by the present writer (when different from the original) are given 
in the second column. 


OU COL DUNN COOLS eee eee sre. (Pandocia pedata),. 

(POW CGTDG ATC QUlOTiSe a ee ee (Pandocia irregularis). 

SUISIUClOMNCrUSTGNS= = ee ee (Diandrocarpa monocarpa, var, 
philippinensis). 


Botrylloides tyreum (syn. B. purpureum). 
Botrylloides perspicuum, 

Botrylloides perspicuum, var. rubicundeum. 
Cystodyies philippinensis. 


Distanie Bait Cele) ies Shae ees (Holozoa vallii). 
COLELLO STROM DSONES: = 8c oe ee (Nephtheis thompsoni). 
Wentocluniuin, moseleyt. = = 22 Se (Didemnum moseleyi). 
Lepioclinum albidum, var. grande__-_.---- (Didemnum grande). 


Aplidium fumigatum. 


Traustedt (1885) in listing the simple ascidians of the Pacific 
Ocean again records from the Philippines on Herdman’s authority: 
Poliycarpm ireguiariena = Pe _(Pandocia irregularis). 
POU COMINEE DCO ee Be ee (Pandocia pedata). 
“Herdman (1891) in his Revised Classification of the Tunicata 
again lists the forms collected by the Challenger Expedition. 

The Siboga Expedition, though its collecting was mainly done in 
the Dutch possessions, extended its operations into the extreme 
southern part of the Philippine region and added a large number of 
species to the list. These were described by Sluiter in volumes 56a 
(1904) and 565 (1909) of the report of that expedition. The species 
recorded are as follows: 

In volume 56a (1904) : 


Halocynthia jacatrensis (Sluiter), 1900__..(Pyura jacatrensis). 
Culeolus thysanotus, new species. 


Styela procera Sluiter, 1885_-_____-______- (Pandocia procera). 
Styela thelyphanes, new species___._____-_ (Pandocia thelyphanes). 
Styela circumarata, new species__________. (Pandocia circumarata). 


Botrylloides perspicuum Herdman, 1886. 

Chelyosoma sibogae, new species. 

Ascidia kreagra Sluiter, 1895____________. (Phallusia kreagra). 
Ascidia melanostoma Sluiter, 1885________ (Phallusia melanostoma). 
Ecteinascidia diaphanis Sluiter, 1885. 

Heteinascidia garstangi Sluiter, 1887. 


In volume 566 (1909): 


Polycitor discolor, new species. 

Cystodites rufus, new species. 

Cystodites semicataphractus, new species. 
Sycord. sedens, new .speciess. 2252242 ee (Polycitor sedens). 
Trididemnum granosum, new species. 
Didemnum moseleyi (Herdman), 1886. 
Didemnum digestum, new species. 
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Didemnum makropnous, new species. 

Didemnum ramosum, new species. 

Leptoclinum calificiforme, new species. 

Diplosomoides molle Herdman, 1886. 

Polyclinum mikropnous, new species. 

Amaroucium crateriferum, new species. 

Atopogaster tropicum, new species. 

Morchellium intercedens, new species___-_-____---_ (Synoicum intercedens). 

Michaelsen (1904, p. 48) discusses again Herdman’s (1886) Syn- 
styela incrustans and shows that the Philippine specimen which 
Herdman included under that name is different from the others, 
He gives it the new name Diandrocarpa monocarpa, var. philippi- 
nensis. 

Caullery (1909, p. 46), evidently through an oversight, implies 
that Vephtheis [Oxycorynia] fascicularis (v. Drasche) was from the 
Philippines. It was from the Caroline Islands, and is not known 
from the Philippines, unless Vephtheis thompsoni (Herdman), 1886. 
should prove identical with von Drasche’s species. 

Hartmeyer (1909) in Bronn’s Tier-reich has compiled a list of all 
the known species of ascidians with brief indications of their dis- 
tribution in the various regions. He states (p. 1439) that he has 
received specimens of Vephtheis from Gould’s type-locality (the Sulu 
Sea). 

COLLECTION OF THE PHILIPPINE EXPEDITION, 1907-1910, 

The ascidians collected by the Albatross Expedition and turned 
over to the writer for study comprise 163 lots of specimens, repre- 
senting 46 species and, according to the classification here adopted, 29 
genera and 12 families. Owing to the large number of species pre- 
viously described from the Malay region, there could be little doubt 
that most of the forms had already been described, and the writer has 
been able to refer all but eight of them to species already known, 
although in identifying some of the less clearly characterized forms 
without an actual comparison of specimens an element of doubt could 
not be eliminated. Of the eight species which it has seemed neces- 
sary to treat as new to science, two are so distinct from any thus far 
described as to require the formation of a new genus for each. The 
others present no striking peculiarities. 

The writer has also examined a few other specimens of Ascidians 
from the Philippines contained in the collections of the United 
States National Museum. No additional species were found among 
them, but their localities have been recorded in this paper. 

The following are the species collected by the Albatross Expe- 
dition: 

Family Motevuriwar Lacaze-Dulhiers, 1877. 


1. Molgula vitrea Sluiter, 1904. 
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Family TreTHYWAE Huntsman, 1912 not Hartmeyer, 1908 and 1909 [CynTHupag, 


AO np oo 


Family 


10. 
11. 
12. 


13. 


iz 
15. 
16. 


Di. 


18. 
19. 


20. 


21 


22. 
23. 


24. 


25. 


26. 


Family 


2%. 
28. 


80. 
81. 


BSS 


HALOCYNTHIIDAE S. PYURIDAE Authors]. 


. Ctenyura intermedia, new genus, new species. 

. Pyura inflata, new species. 

. Pyura pallida (Heller), 1878. 

. Pyura duplicata, new species. 

. Microcosmus exasperatus Heller, 1878. 

. Culeolus herdmani Sluiter, 1904. (Not collected in the Philippine re- 


gion.) 


STYELIDAE Sluiter, 1895 [=Trernyimar Hartmeyer, 1908-1909, and Van 
Name, 1912, not Huntsman, 1912]. 


. Styela areolata Heller, 1878. 
. Styela tinaktac, new species. 


Stycla macandria Sluiter, 1904. 
Pandocia circeumarata (Sluiter), 1904. 
Pandocia aurata (Quoy and Gaimard), 1834. 
Pandocia pedata (Herdman), 1881. 
Pandocia quadrata (Herdman), 1881. 
Pandocia ovata (Pizon), 1908. 
Polyandrocarpa mazima (Sluiter), 1904. 
Eusynstela latericius (Sluiter), 1904. 
Stolonica stycliformis, new species. 
Stolonica vesicularis, new species. 

Family Borrytumae Verrill, 1871. 
Botrylloides tyreum Herdman, 1886. 

Family RHopoSOMATIDAE Hartmeyer, 1908. 
Rhodosoma papillosum (Stimpson), 1855. 
Family PHALLUSIIDAE Traustedt, 1882 [=AscrpnpAr Authors]. 
Phallusia depressiuscula (Heller), 1878. 
Phallusia aperta (Sluiter), 1904. 

Family PEropHoripaE Giard, 1872. 
Perophora hutchisoni MacDonald, 1859. 
Family CionipAz Lahille, 1887. 
Ciallusia longa, new genus, new species. 
’ Family DiazonmDAkE Garstang, 1891. 
Rhopalopsis crassa (Herdman), 1880. 


CLAVELINIDAE Forbes, 1848 [=CLAVELINIDAE-+-POLYCITORIDAE 8. DISTO- 
MIDEA Authors]. 


Clavelina molluccensis (Sluiter), 1904. 
Clavelina detorita (Sluiter), 1904. 


. Polycitor ianthinus Sluiter, 1909. 


Polycitor torosus Sluiter, 1909. 
Cystodites philippinensis Herdman, 1886. 


. Holozoa vallii (Herdman), 1886. 
. Sycozoa pulchra (Herdman), 1886. 


Nephtheis thompsoni (Ilerdman), 1886. 
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Family DipeMnNmar Verrill, 1871. 


35. Didemnopsis jolense, new species. 

386. Didemnum grande (Herdman), 1886. 

37. Didemnum moscieyi (Herdman), 1886. 

88. Didemnum ternatanum (Gottschaldt), 1898. 
39. Polysyncraton dubium Sluiter, 1909. 

40. Leptoclinum macdonaldi (Herdman), 1886. 
41. Leptoclinwmn calificiforme Sluiter, 1909. 


Family SynorcipaE Hartmeyer, 1908 [=PotycLinipar Authors]. 
42, Polyclinum festum Hartmeyer, 1905. 
43. Amaroucium erateriferum Sluiter, 1909. 
44. Amaroucium multiplicatum (Sluiter), 1909. 
45. Amaroucium constrictum Sluiter, 1900. 
46. Aplidium depressum Sluiter, 1909. 

All the above species except the deep water Culeolus herdmant 
were collected at stations among the Philippine Islands. Although 
only eight are new species, a majority of them have not been pre- 
viously recorded from the Philippines. 


ADDITIONAL SPECIES COLLECTED BY OTHER EXPEDITIONS. 


To arrive at the total number of forms known from the Philip- 
pines, the following list of species (25, with one very doubtfully 
valid variety) previously recorded, but not collected by the Albatross 
Expedition, must be added to the above 45. In order to avoid the 
necessity of repeating this list, the synonyms of the several species 
and the locality in the Philippines from which they have been re- 
ported are also given. Leaving Gould’s doubtful and insufficiently 
characterized forms out of account, the species credited to the Philip- 
pines number 70, representing 36 genera and 12 families. Among 
these 70 species are doubtless some synonyms. 


Family TETHYIDAE. 
PYURA JACATRENSIS (Siuiter), 1890. 
1890. Cynthia jacatrensis Sturrer, Nat. Tijds. Ned. Ind., vol. 50, p. 331. 
1891. Cynthia jacatrensis HerpMAN, Journ. Linn, Soe. London, Zool., vol. 
23, p. 576. 
1904. Halocynthia jacatrensis Siuirer, Siboga-Exped., vol. 56a, p. 47. 


1909. Pyura jacatrensis HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., p. 
1340. 


Pearl Bank, Sulu Archipelago, 15 meters. (Sluiter, 1904.) 


CULEOLUS THYSANOTUS Sluiter, 1904. 


1903. Culeolus, sp. WEBER, Siboga-EXxped., vol. 1, p. 55, text-fig. 

1904. Culeolus thysanotus Suivirer, Siboga-Exped., vol. 56a, p. 106, pl. 2, 
fig. 1; pl. 12, figs. 10-13. 

1909, Culeolus thysanotus HarrmMeryerer, Bronn’s Tier-reich, vol. 3, suppl, 
p. 1847. 


Lat. 5° 11.2’ N.; long. 119° 35.4’ E., 450 meters. (Sluiter, 1904.) 
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Family STYELIDAE., 
PANDOCIA PROCERA (Sluiter), 1885. 


1885. Styela procera Siviter, Nat. Tijds. Ned. Ind., vol. 45, p. 196. 

1891. Polycarpa procera HEerRpMAN, Journ. Linn. Soc. London, Zool., vol. 
23, p. 584. 

1904. Styela procera Sturter, Siboga-Exped., vol. 56a, p. 59. 

1909. Pandocia procera HartMryer, Bronn’s Tier-reich, vol. 3, suppl., p, 
1564. 


Pearl Bank, Sulu Archipelago, 15 meters. (Sluiter, 1904.) 
PANDOCIA IRREGULARIS (Herdman). 


1881. Polycarpa irreguiaris HERDMAN, Proc, Roy. Soc. Edinburgh, vol. 11, 
Dea. 

1882. Polycarpa irregularis HerpMAN, Rep. Voy. Challenger, vol. 6, Tuni- 
eata, p. 178, pl. 23, figs. 7 and 8. - 

1885. Polycarpa irregularis Traustept, Vid. Meddel. Nat. For. Kjoben- 
havn, ann, 1884, p. 48. 

1891. Polycarpa irregularis Herpaan, Journ. Linn, Soc. London, Zool., 
vol. 23, p: 585. 

1909. Pandocia irregularis HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 13638. 


Lat. 11° 37’ N.; long. 123° 12’ E., 18 fathoms. (Herdman, 1886.) 
This species may not be distinct from P. peduta (Terdman). 


PANDOCIA THELYPHANES (Sluiter), 1904. 


1904. Stycla thelyphanes Suuiter, Siboga-Exped., vol. 56a, p. 68, pl. 8, 
figs. 17-19. 

1909. Pandocia thelyphanes HartMEYeER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1364. 


Sulu Archipelago, 14 meters. (Sluiter, 1904.) 
DIANDROCARPA MONOCARPA, var. PHILIPPINENSIS Michaelsen, 1904. 


1886. Synstyela inerustans (part) Herpman, Rep. Voy. Challenger, vol. 14, 
Tunicata, p. 342, pl. 46, figs. 9-14. 

1891. Synstyela incrustans (part) HrerpMan, Journ. Linn. Soc. London, 
Zool., vol. 23, p. 637. 

1904. Diandrocarpa monocarpa, var. philippinensis MicHAELSEN, Mitth. 
Naturhist Mus. Hamburg, vol. 21, suppl. 2, p. 48, pl. 1, fig. 5. 

1909. Diandrocarpa monocarpa, var. philippinensis HArTMEYER, Bronn’s 
Tier-reich, vol. 3, suppl., p. 1371. 


Zamboanga, Philippines. (Herdman, 1886.) 
Family BOTRYLLIDAE, 


BOTRYLLOIDES PERSPICUUM Herdman, 1886. 


1886. Botrylloides perspicuum Herpman, Rep. Voy. Challenger, vol. 14, 
Tunicata, p. 45, pl. 1, figs. 4-5; pl. 3, figs. 9-14. 

1891. Botrylloides perspicuum HerpMaAn, Journ. Linn. Soc. London, Zool, 
vol, 23, p. 608. 
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1900. Botrylloides perspicuum Strutter, Zool. Jabrbiicher, Syst., vol. 13, p. 21, 

1904. Botrylloides perspicuum S.uiter, Siboga-Exped., vol. 56a, p. 101. 

1909. Botrylloides perspicuum HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1380. 


Lat. 6° 54’ N.; long. 122° 18’ E., 10 fathoms. (Herdman, 1886.) 


BOTRYLLOIDES PERSPICUUM, var. RUBICUNDUM Herdman, 1886. 


1886. Botrylloides perspicuum, var. rubicundum HerpMAN, Rep. Voy. Chal- 
lenger, vol. 14, Tunicata, p. 48, pl. 1, figs. 6-7; pl. 3, figs. 15-18. 

1891. Botryiloides perspicuum, var. rubicundum HeERDMAN, Journ, Linn, 
Soe. London, Zool., vol. 23, p. 608. 

1909. Botrylloides perspicuum, var, rubicundum HartTMEYER, Bronn’s Tier- 
reich, vol. 3, suppl., p. 1380. 


Lat. 6° 54’ N.; long. 122° 18’ E., 10 fathoms. (Herdman, 1886.) 


This form seems to be only very doubtfully distinguishable, even 
as a variety, from the typical B. perspicuum. 


Family RHODOSOMATIDAE. 
CHELYOSOMA SIBOGAE Sluiter, 1904. 


1904. Chelyosoma sibogae StutterR, Siboga-Exped., vol. 56a, p. 18, pl. 1, fig. 
3; pl. 4, figs. 11-12. 

1909. Chelyosoma sibogae HarrMEYER, Bronn’s Tier-reich, vol. 3, suppl., p. 
1392. 

1911. Chelyosoma sibogae ReptkorzeEw, Ann. Mus. Zool. Acad. Sci. St. 
Pétersbourg, vol. 16, p. 150. 


Lat. 6° 8’ N.; long. 121° 19’ E., 275 meters. (Sluiter, 1904.) 


Family PHALLUSIIDAE. 
PHALLUSIA KREAGRA (Sluiter), 1895. 


1895. Ascidia kreagra SturreR, Denkschr. Med.-Nat. Gesell, Jena, vol, 8, 
p. 178, pl. 9, figs. 10-11. 

1904. Ascidia kreagra S.Luiter, Siboga- bpceeiee vol. 56a, p. 29. 

1909. Phallusia kreagra HartMEyYeER, Bronn’s Tier-reich, vol. 3, suppl., p. 
1402. 


Pearl Bank, Sulu Archipelago, 15 meters. (Sluiter, 1904.) 


PHALLUSIA MELANOSTOMA (Sluiter), 1885. 


1885. Ascidia melanostoma Sutter, Nat. Tijds. Ned. Ind., vol. 45, p. 172. 

1890. Ascidia melanostoma Sutter, Nat. Tijds. Ned. Ind., vol. 50, p. 342. 

1891. Ascidia melanostoma HERpMAN, ‘Jour. Linn. Soc. London, Zool., vol. 
23, p. 592. 

1909. Phallusia melanostoma HartmeyeEr, Bronn’s Tier-reich, vol. 3, suppl, 
p. 1402. 


Pearl Bank, Sulu Archipelago, 15 meters. (Sluiter, 1904.) 
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Family PEROPHORIDAE. 
ECTEINASCIDIA DIAPHANIS Sluiter, 1885. 


1885. Ecteinascidia diaphanis Stiuiter, Nat. Tijds. Ned. Ind., vol. 45, p. 168, 

1890. Ecteinascidia diaphanis S.uirer, Nat. Tijds. Ned. Ind., vol. 50, p. 348, 

1891. Ecteinascidia diaphanis HerpMan, Journ. Linn, Soe, London, Zool., 
vol. 23, p. 602. 

1904. Heteinascidia diaphanis SLuiter, Siboga-Exped., vol. 56a, p. 10. 

1909. Ecteinascidia diaphanis HaRgTMEyYrER, Bronn’s Tier-reich, vol. 3, suppl, 
p. 1411. 

Pearl Bank, Sulu Archipelago, 15 meters; lat. 5° 48.7’ N.; long. 
119° 49.6’ E., 564 meters; lat. 6° 10.3’ N.; long. 121° 32’ E., 13 meters. 
(Sluiter, 1904.) 

ECTEINASCIDIA GARSTANGI Sluiter, 1897. 


1897. Ecteinascidia garstangi StuitTerR, Zool. Jahrbiicher, Syst., vol 11, p. 10, 

1904. Hsteinascidia garstangi S.Luirer, Siboga-Exped., vol. 56a, p. 10. 

1909. Hcteinascidia garstangi HARTMEYER, Bronn’s Tier-reich, vol. 8, suppl., 
p. 1412. 


Pearl Bank, Sulu Archipelago, 15 meters. (Sluiter, 1904.) 


Family CLAVELINIDAE. 
POLYCITOR DISCOLOR Sluiter, 1909. 


1909. Polycitor discolor S.urrEer, Siboga-Exped., vol. 566, p. 17, pl.'1, fig. 18. 
1909. Hudistoma discolor HartMEYER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1488. 


Lat. 6° 7.5’ N.; long. 120° 26’ E., 16-23 meters. (Sluiter, 1909.) 


POLYCITOR SEDENS (Sluiter), 1909. 


1909. Sycozoa sedens SiurteR, Siboga-Exped., vol. 560, p. 34, pl. 3, figs. 5-7; 
Bint 0g. 2. 

1909. Hudistoma sedens HartTMEYeER, Bronn’s Tier-reich, vol. 8, suppl., p. 
1488. 


Sanguisiapo, Sulu Archipelago, reef. (Sluiter, 1909.) 
CYSTODITES RUFUS Sluiter, 1909. 


1909. Cystodites rufus SuuirEr, Siboga-Exped., vol. 56b, p. 29. 
1909. Cystodites rufus HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., p. 1488. 


Sulu Island, 14 meters. (Sluiter, 1909.) 
CYSTODITES SEMICATAPHRACTUS Sluiter, 1909. 


1909. Cystodites semicataphractus Suurrer, Siboga-Exped., vol. 56b, p. 30. 
1909. Cystodites semicataphractus HarrMeyer, Bronn’s Tier-reich, vol. 3, 
suppl., p. 1488. 


Lat. 6° 7.5’ N.; long. 120° 26’ E., 16-23 meters. (Sluiter, 1909.) 


58 BULLETIN 100, UNITED STATES NATIONAL MUSEUM, 


Family DIDEMNIDAE. 
TRIDIDEMNUM GRANOSUM Sluiter, 1909. 


1909. Trididemnum granosum Sriurrer, Siboga-Exped., vol. 56b, p. 41, pl. 3, 
fig. 11; pl. 7, figs. 5-6. 


Pulu Sanguisiapo, Sulu Archipelago, 12 meters. (Sluiter, 1909.) 
DIDEMNUM DIGESTUM Sluiter, 1909. 


1909. Didemnum digestum Suurrer, Siboga-Exped., vol. 560, p. 54, pl. 3, 
fig. 24; pl. 6, fig. 10. 


Lat. 6° 7.5’ N.; long. 120° 26’ E., 16-23 meters. (Sluiter, 1909.) 
DIDEMNUM MAKROPNOUS Sluiter, 1909. 

1909. Didemnum makrepnous Sturrer, Siboga-Exped., vol. 56b, p. 56. 
Lat. 6° 7.5’ N.; long. 120° 26’ E., 16-23 meters. (Sluiter, 1909.) 
DIDEMNUM RAMOSUM Sluiter, 1909. 

1909. Didemnum ramosum Sriu1tTEr, Siboga-Exped., vol. 566, p. 63. 
Lat) 62a Ne long. 120° 96’ E., 16-23 meters. (Sluiter, 1909.) 
DIPLOSOMOIDES MOLLE Herdman, 1886. 


1886. Diplosomoides molle HerpMAN, Rep. Voy. Challenger, vol. 14. Tuni- 
eata, p. 310, pl. 42, figs. 5-16. 


1891. Diplosomoides molle HerpMAN, Journ. Linn. Soc. London, Zool., vol. 


Zou ooU. 

1909. Diplosomoides molle Stuitrer, Siboga-Exped., vol. 56b, p. 85. 

1909. Diplosomoides molle HarrMeryer, Bronn’s Tier-reich, vol. 3, suppl. 
p. 1456. 


Sulu Archipelago, 18 meters. (Sluiter, 1909). 
Family SYNOICIDAE. 


POLYCLINUM MIKROPNOUS Sluiter, 1909. 


1909. Polyclinum mikropnous Siurrer, Siboga-Exped., vol. 566, p. 94, pl. 5. — 


fies 
1909. Polyclinwm mikropnous HARrrMryeEr, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1461. 


Lat. 6° 7.5’ N.; long. 120° 26’ E., 16-23 meters. (Sluiter, 1909.) 
APLIDIUM FUMIGATUM Herdman, 1886. 


1886. Aplidium fumigatum Herpman, Rep. Voy, Challenger, vol. 14. Tunt- 
cata, p. 211, pl. 26, figs. 8, 9. 

1909, Aplidium fumigatum Herpman, Journ. Linn. Soe. London, Zool, 
vol. 23, p. 622. 

1909. Aplidium fumigatum HantMeyer, Bronn’s Tier-reich, vol. 3, suppl, 
p. 1469. 


Zebu, Philippines. (Herdman, 1886.) 
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ATOPOGASTER TROPICA Sluiter, 1909, 


1909. Atopogaster tropicum Swvuiver, Siboga-Exped., vol. 56b, p. 107, pl. 
lise LOM ple ve ties Los 

1909. Atopogaster tropica HrerpMAN, Bronn’s Tier-reich, vol. 3, suppl., p. 
1465. 


Kapul Island, Sulu Archipelago, 13 meters (Sluiter, 1909). 


SYNOICUM INTERCEDENS (Sluiter), 1909. 


1909. Morchellium intercedens Swtuitrer, Siboga-Exped., vol. 56b, p. 108, 
ple 5; figs 11. 

1909. Synoicum intercedens HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl, 
p. 1476. 


Sulu Archipelago (Sluiter, 1909). 


Although a majority of the Malayan ascidians are probably widely 
distributed in that region and may sooner or later be found to occur 
in Philippine waters, at least in the Sulu Archipelago, the following 
additional species (13 in number) were obtained by the Siboga Ex- 
pedition at points such a short distance south of the Philippine 
group that there is little doubt that they will eventually be found 
within its limits. 

Botryllus separatus Sluiter, 1909, Muaras Reef (off the east coast of 
Borneo). 

Corella aequabilis Sluiter, 1904, Karkaralong Group and Karekelang Island. 

Sluiteria rubricollis (Sluiter), 1904, Karkaralong Group. 

Ecteinascidia nexa Sluiter, 1904, Karkaralong Group. 

Polycitor violaceus Sluiter, 1909, Karekelang Island. 

Polycitor multiperforatus Sluiter, 1909, Muaras Reef. 

Trididemnum planum Sluiter, 1909, Muaras Reef. 

Didemnum tabulatum Sluiter, 1909, Karkaralong Group. 

Didemnum fragile, Sluiter, 1909, Karkaralong Group. 

Didemnum reticulatum Sluiter, 1909, Karkaralong Group. 

Didemnum maeandrium Sluiter, 1909, Karekelang Island. 

Leptoclinum multifidum Sluiter, 1909, Muaras Reef. 

Diplosomoides tropicum Sluiter, 1909, Karkaralong Group and Muaras 
Reef, 


DISTRIBUTION OF THE SPECIES IN DEPTH AND GEOGRAPHICAL 
AREA. 


- Ascidians were obtained by the Albatross Expedition at 53 stations 
in the Philippine region and at 3 outside (to the south) of it. The 
total number of numbered dredging stations of the expedition was 
576, but collecting was done also at many cther stations not numbered. 
Although much dredging in deep and moderately deep water was 
done by the expedition, it is worthy of note that few ascidians were 
obtained at greater depths than about 30 fathoms. The e'ght stations 
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where ascidians were obtained at depths of over 40 fathoms and the 
species collected (10 in all) are as follows: 


D5153,’ 49 fathoms: 
Ciallusia longa, new species. 
D5166, 97 fathoms: 
Pyura inflata, new species, 
D5168, 80 fathoms: 
Rhopalopsis crassa (Herdman), 
Polycitor torosus Sluiter. 
5432, 51 fathoms: 
Ciallusia longa, new species. 
D5518, 200 fathoms: 
Clavelina molluccensis (Sluiter). 
D5536, 279 fathoms: 
Moigula vitrea (Shuiter). 
Ctenyura intermedia, new species. 
Pyura pallida (Sluiter). 
Pandocia quadrata (Herdman). 
D5608, 1,089 fathoms: 
Molgula vitrea (Sluiter). 
D5623, 272 fathoms: 
Culeolus herdmani Sluiter. 


Of these 10 species the only ones not also obtained at stations in 

depths of less than 50 fathoms are: 
Molgula vitrea (Sluiter). 
Ctenyura intermedia, new species. 
Pyura inflata, new species. 
Culeolus herdmani Sluiter. 
Pandocia quadrata (Herdman). 

The geographical distribution of the ascidians in the different 
parts of the Philippines must be very unequal if the results of this 
expedition are conclusive. To what extent this may be due to the 
circumstances, methods, and accidents of collecting, rather than to 
uneven distribution of the animals, is difficult to say, but there can be 
little doubt that both of these factors must be taken into account. 

Of all the stations where ascidians were collected only five lie to the 
northward of the twelfth parallel of latitude, which crosses near the 
middle of the Philippine group. The most favorable localities were 
in the Sulu Archipelago, especially about Jolo Island, and among 
the Tawi Tawi group. The stations in the vicinity of Jolo Light 
yielded the greatest number of species, no less than 30 being obtained 
within a small radius of the light. The most favorable stations were 
as follows: 

D5145, 14 species. 


D5174, 12 species. 
D5139, D5144, D5149, 8 species each. 


en 














1See list of stations pp. 61-67. 
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All these five stations were in shallow water in the Sulu Archi- 
pelago, the first four of them near Jolo. The great abundance and 
variety of ascidians in the Sulu Archipelago is also proved by the 
results of the Siboga Expedition, which found several localities there 
where a number of forms were collected, although the collecting sta- 
tions of that expedition in the archipelago were few in number. 
This does not of course prove that equally favorable localities may 
not exist in the more northern parts of the Philippine group, but if 
so they have not yet been found. 

A list of stations where ascidians were obtained by the Aléatross 
expedition with the species collected at each is here given. Full 
details in regard to these stations are given in the Dredging and 
Hydrographic Records of the U. S. Fisheries steamer Albatross 
during the Philippine expedition, 1907-1910 (Bureau of Fisheries 
Document, No. 741, Washington, D. C., 1910). 


CHINA SEA OFF SOUTHERN LUZON. 


D5108, Corregidor Light N. 39° E., 22.50 miles (14° 05’ 5’’ N.; 120° 19’ 457’ 
E.), January 15, 1908, 13 fathoms, coral. 
Rhopalopsis crassa (Herdman). 
Cystodites philippinensis Herdman. 
D5109, Corregidor Light N. 42° E., 25.80 miles (14° 03’ 45’’ N.; 120° 16’ 30’’ 
E.), January 15, 1908, 10 fathoms, coral. 
Polysyncraton dubium Sluiter (doubtful specimen). 
Aplidium depressum Sluiter. 


SULU SEA, VICINITY SOUTHERN PANAY, 


D5128, Nogas Island (W. tangent) N. 6° E., 32.50 miles (9° 52’ 10’’ N.; 121° 
49’ 35’’ E.), February 4, 1908, surf. 
Didemnum grande (Herdman). 


SULU ARCHIPELAGO NEAR BASILAN ISLAND. 


D5134, Balukbaluk Island (N. tangent) S. 59° W., 6.25 miles (6° 44’ 45’’ 
N.; 121° 48’ E.), February 7, 1908, 25 fathoms, fine sand. 
Stolonica styeliformis, new species. 


VICINITY OF JOLO. 


(See also stations D5174, D5555, and D5557, in the near vicinity of this 
island.) 
Marongas Island, S. side, February 10, 1908, 4-8 feet, coral. 
Didemnum ternatanum (Gottschaldt). 
Leptoclinum catificiforme Sluiter. 
Jolo, Jolo Island, February 11, 19@8 (no further data). 
Eusynstyela latericius (Sluiter). 
Cystodites philippinensis Herdman. 
Didemnum ternatanum (Gottschaldt). 
Amaroucium erateriferum Sluiter. 
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D5136, Jolo Light S. 37° E., 0.70 mile (6° 04’ 20’ N.; 


February 14, 1908, 22 fathoms, sand and shells. 
Microcosmus exasperaius Heller. 
Stolonica styeliformis, new species. 
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120° 59’ 20’ E.), 


Nephtheis thompsoni (Herdman). Doubtful specimen. 


Didemnum grande (Herdman). 
Didemnum ternatanum (Gottschaldt). 
Polysyncraton dubium Sluiter. 


D5137, Jolo Light S. 61° E., 1.80 miles (6° 04’ 25’’ N.; 120° 58’ 50” E.), 


February 14, 1908, 10 fathoms, sand and coral. 
Rhodosema papillosum (Stimpsen). 
Didennopsis jolense, new species. 


D5139 Jolo Light S. 51° W., 3.60 miles (6° 06’ N.; 121° 02’ 30’’ E.), Feb- 


ruary 14, 1908, 20 fathoms, coral sand, 
Rhodosoma papillosum (Stimpson). 
Clavelina detoria (Sluiter). 
Polycitor ianthinus Sluiter. 
Holozoa vallii (Herdman). 
Nephiheis thompsoni (Herdman). 
Didemnum grande (Herdman),. 
Didemnum ternatanwn (Gottschaldt). 
Polysyncraton dubium Shuiter. 


D5141, Jolo Light S. 17° E., 5.50 miles (6° 09’ N.; 120° 58’ E.), February 15, 


1908, 29 fathoms, coral sand. 
Polyandrocarpa maxima (Stuiter). 
Phallusia depressiuscula (Heller). 
Rhopalopsis crassa (Herdman). 
Cystodites philippinensis Herdman. 
Holozoa vallii (Herdman). 
Amaroucium multiplicatum (Sluiter). 


D 5144, Jolo Light S. 50° W., 3.40 miles (6° 05’ 50’’ N.; 121° 02’ 15’’ E.), 


February 15, 1908, 19 fathoms, coral sand. 
Styela macandria Sluiter. 
Pandocia circumarata (Sluiter). 
Pandocia ovata (Pizon). 
Botrylloides tyreum Herdman. 
Phallusia depressiuscula (Heller). 
Clavelina molluccensis (Sluiter). 
Didemnum ternatanum (Gottschaldt). ° 
Amaroucium crateriferwn Sluiter. 


D5145, Jolo Light S. 16° E., 0.85 mile (6° 04’ 30’’ N.; 


February 15, 1908, 23 fathoms, coral sand and shells. 
Microcosmus exasperatus Heller, 
Styela tinaktae, new species. 
Stolonica vesicularis, new species. 
Rhodosoma papilloswin (Stimpson). 
Clavelina moiluccensis (Sluiter). 
Clavelina detorta (Sluiter). —* 
Polycitor ianthinus Shuiter. 
Nephtheis thompsoni (Herdman). 
Didemnum grande (Herdman). 
Didemnum moseleyi (Herdman). 
Polysyncraton dubiun Shuiter. 


y 
120° 59’ 30’' E.), _ 
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Leptoclinum macdonaidi (Herdman), 
Aniaroucium crateriferum Sluiter. 
Amaroucium nuiiiplicatum (Sluiter). 


SULU ARCHIPELAGO, VICINITY OF SIASI, 


D5146, Sulade Island (E. tangent) N. 18° W., 3.40 miles (5° 46’ 40” N.; 
120° 48’ 50’’ E.), February 16, 1908, 24 fathoms, coral sand and shells. 
Pandocia pedata (Herdman). 
Botrylloides tyreum Herdman. 
D5147, Sulade Island (E. tangent) N. 30° E., 8.40 miles (5° 41’ 40” N.; 
20° 47' 10’ E.), February 16, 1908, 21 fathoms, coral sand and shells. 
Pyura pallida (Heller). 
Microcosmus exusperatus Heller, 
Styela arevlata Heller. 
Phallusia depressiuscula (Heller). 
Phallusia aperta Sluiter. 
Holozoa vallii (Herdman). 
Didemnum grande (Herdman). 
D5148, Sirun Island (N. tangent) S. 80° W., 3.90 miles (5° 41’ 40’’ N.; 120° 
47 30” E.), 17 fathoms, coral sand, 
Holozow vallii Herdman, 
Didemnum grande (Herdman),. 
Leptoclinum macdonaldi (Herdman). 
D5149, Sirun Island (W. tangent) N. 39° E., 2.40 miles (5° 33’ N.; 120° 
42’ 10’”’ K.), February 18, 1908, 10 fathoms, coral and shells. 
Pyura pallida (Heller). 
Pandocia ovata (Pizon). 
Cystodites philippinensis Herdman. 
Holozoa vallii (Herdman). 
Sycozoa pulchra (Herdman). 
Nephtheis thompsoni (Herdman). 
Didemnum grande (Herdman). 
Didemnum ternatanum (Gottschaldt). 
D5150, Sirun Island (W. tangent) N. 34° E., 11.7 miles (5° 23’ 20’’ N.; 120° 
35’ 45’’ E.), February 18, 1908, 21 fathoms, coral sand and shells, 
Didemnum grande (Herdman). 
Polysyncraton dubium Sluiter. 


8ULU ARCHIPELAGO, TAWI TAWI GROUP, 


D5151, Sirun Island (C.) N. 58° E., 19.3 miles (5° 24’ 40” N.; 120° 27’ 15” 
E.), February 18, 1908, 34 fathoms, white sand. 
Pyura pallida (Heller). 
D5158, 'Tocanni Point S. 27° E., 2.10 miles (5° 18’ 10’’ N.; 120° 02’ 55’’ 
E.), February 19, 1908, 49 fathoms, coral sand and shells. 
Ciallusia longa, new species. 
D5154, Bakun Point S. 11° W., 0.70 mile (5° 14’ 50’’ N.; 119° 58’ 45’’ E.), 
February 19, 1908, 12 fathoms, coral sand. 
Didennum grande (Herdman). 
Didemnum ternatanum (Gottschaldt). 
D5156, Tinakta Island (N. tangent) S. 77° W., 3.40 miles (5° 12’ 50’’ N.; 
119° 55’ 55’’ BE.), February 21, 1908, 18 fathoms, fine sand and shells. 
Pandocia aurata (Quoy and,Gaimard). 
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D5158, Tinakta Island (N. tangent) N. 89° W., 1.90 miles (5° 12’ N.; 119° 
54’ 30’ E.), February 21, 1908, 12 fathoms, coarse sand and shells, 
Pandocia pedata (Herdman). 
D5159, Tinakta Island (N. tangent) N. 82° W., 1.40 miles (5° 11’ 50’ .N.; 
119° 54’ E.), February 21, 1908, 10 fathoms, coral sand. 
Styela tinaktae, new species. 
Rhopalopsis crassa (Herdman). 
D5160, Tinakta Island (N. tangent) S. 72° W., 2.75 miles (5° 12’ 40’’ N.; 
119° 55’ 10’’ E.), February 22, 1908, 12 fathoms, sand. 
Polycitor ianthinus Sluiter. 
D5163, Observation Island N. 79° W., 6.70 miles (4° 59’ 10°’ N.; 119° 51’ 
E.), February 24, 1908, 28 fathoms, coral sand. 
Pyura pallida (Heller). . 
Styela areolata Heller. 
Rhodosoma papitlosum (Stimpson). 
Phallusia depressiuscula (Heller). 
Polycitor torosus Sluiter. 
D5164, Observation Island S. 82° W., 8 miles (5° 01’ 40’’ N.; 119° 52’ 20” 
E.), February 24. 1908, 18 fathoms, green mud. 
Pandocia pedata (Herdman). 
Clavelina molluccensis (Sluiter). 
D5165, Observation Island N. 70° W., 6.40 miles (4° 58’ 20’ N.; 119° 50’ 
30’’ E.), February 24, 1908, 9 fathoms, coral. 
Nephtheis thompsoni (Herdman). 
Didemnum ternatanum (Gottschaldt). 
D5166, Observation Island N. 20° W., 4.60 miles (4° 56’ 10’’ N.; 119° 46’ ‘ 
E.), February 24, 1908, 97 fathoms, coral sand. i“ 
Pyura inflata, new species. : 
D51G68, Observation Island N. 17° W., 4.20 miles (4° 56’ 30’’ N.; 119° 45’ — 
40" E.), February 25, 1908S, 80 fathoms, coral sand. 
Rhopatopsis crassa (Herdman). 
Polycitor torosus Sluiter. 


fe Be 


SULU ARCHIPELAGO, VICINITY OF SIBUTU ISLAND. 


Tumindao Reef, S. end February 26, 1908, 9-15 feet (dynamite). 
Pandocia aurata (Quoy and Gaimard). 
Pandocia pedata (Herdman). 


VICINITY OF JOLO. 


D5145, D5555, and D5557 in the vicinity of Jolo.) : 
D5174, Jolo Light E. 2.60 miles (6° 03’ 45’’ N.; 120° 51’ E.), March 5, 1908, © 

20 fathoms, course sand. j 
Pyura pallida (Heller). 
Pandocia circumarata (Sluiter). 
Stolonica styeliformis, new species. 
Phallusia depressiuscula (Heller). 
Rhopalopsis crassa (Herdman). 
Clavelina molluccensis (Sluiter). 
Cystodites philippinensis Herdman. 
Didemnum moseleyi (Herdman). 
Polysyncraton dubiwm Sluiter. 
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Polyclinum festum Hartmeyer. 
Amaroucium crateriferum Sluiter. 
Amaroucium constrictum Sluiter. 


VICINITY OF WESTERN BOHOL. 


Mantacao Island, S. side (reef), April 8, 1908, 10-80 feet (dynamite). 
Didemnum ternatunum (Gottchaldt). 


OFE WESTERN SAMAR. 


Catbalogan (Pamuntangan Reef), April 14, 1908, 12-15 feet (dynamite). 
Pyura pallida Heller. 
Catbalogan (reef), April 15, 1908 (dynamite). 
Phallusia depressiuicula (Heller). 
Catbalogan (reef), April 16, 1908 (dynamite). 
Pyura pallida (Heller). 
Pyura duplicata, new species. 
Phallusia depressiuscula (Weller). 


BETWEEN BURIAS AND LUZON, 


D5218, Anima Sola Island (E. tangent) N. 10° W., 2 miles (13° 11’ 15’ 
N.; 123° 02’ 45’’ E.), April 22, 1908, 20 fathoms, coarse sand. 
Pandocia pedata (Herdman). 
Didemnum ternatanum (Gottschaldt). 


PACIFIC OCEAN, EAST COAST MINDANAO, 


Surigao (reef above Bilan Bilan), May 8, 1908, 6 to 15 feet (dynamite). 
Pandocia aurata (Quoy and Gaimard), 
Didemnum ternatanum (Gottschaldt). 


GULF OF DAVAO, 


D5250, Linao Point N. 22° E., 1.1 miles (7° 05’ 07’’ N.; 125° 39’ 45”’ E.), 
May 18, 1908, 23 fathoms, coral sand. 
Pandocia pedata (Herdman). 
Rhodosoma papillosum (Stimpson). 
Didemnopsis jolense, new species. 
D5251, Linao Point N. 32° E., 1.1 miles (7° 05’ 12’’ N.; 125° 39’ 35’’ E.), 
May 18, 1908, 20 fathoms, coral. 
Pandocia pedata (Herdman). 
D5253, Linao Point N. 22° E.; 1.5 miles (7° 04’ 48’’ N.; 125° 39’ 38”’ E.), 
May 18, 1908, 28 fathoms, coral. 
Pandocia pedata (Herdman). 
D5254, Linao Point N. 44° E., 0.7 mile (7° 05’ 42’’ N.; 125° 39’ 42’’ E.), 
May 18, 1908, 21 fathoms, sand and coral. 
Pandocia aurata (Quoy and Gaimard). 
Phallusia depressiuscula (Heller). ~ 


OFF SOUTHEASTEEN MINDORO. 


Mansalay, Mindoro (reef), June 4, 1908, 5-15 feet (dynamite). 
Pandocia aurata (Quoy and Gaimard). 
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MALAMPAYA SOUND, PALAWAN ISLAND, 


Endeavor Point, December 24, 1908. 
Phallusia depressiuscula (Heller). 


ULUGAN BAY, PALAWAN ISLAND. 


Ulugan Bay, December 29, 1908. 
Phallusia depressiuscula (Heller). 
Didemnum ternatanum (Gottschaldt). 


MANILA BAY, 


15360, Corregidor Light S. 74° W., 6.9 miles (14° 21’ N.; 120° 41’ K.), 
February 7, 1909, 12 fathoms. 
Phallusia depressiuscula (Heller). 


NORTH OF CEBU. 


D5401, Tanguingui Island Light N. 79° W., 23 miles (11° 24’ 45’’ N.; 124° 
06’ E., March 16, 1909, 30 fathoms, fine sand. 
Clavelina molluccensis (Sluiter). 


EASTERN PALAWAN AND VICINITY. 


D5432, Corandagos Island (NW. tangent) N. 28° E., 4.8 miles (10° 38’ 45’° 
N.; 120° 12’ 45’’ E.), April 8, 1909, 51 fathoms, sand. 
Ciallusia longa, new species. . 


NORTHERN MINDANAO AND VICINITY. 


D5518, Point Tagolo Light (Mindanao) S. 64° W., 8.7 miles (8° 48’ N.; 
123° 31’ E.), August 9, 1909, 200 fathoms, gray mud and Globigerina. 
Clavelina molluccensis (Sluiter). 


BETWEEN NEGROS AND SIQUIJOR, 


15536, Apo Island (C.) S. 26° W., 11.8 miles (9° 15’ 45’’ N.; 123° 22’ E.), 
August 19, 1909, 279 fathoms, green mud and sand. 
Molgula vitrea Sluiter. 
Ctenyura intermedia, new species. 
Pyura palida (Herdman). 


JOLO ISLAND AND VICINITY. 


(See also stations at Marongas Island, Jolo, D5136, D5137, D5139, D5141, 
D5143, D5145, D5174, all in the vicinity of this island.) 
15555 Cabalian Point (Jolo) N. 50° W., 3.8 miles (5° 51’ 15’’ N.; 129° 58° 
35’’ B.), September 18, 1909, 34 fathoms, coarse sand. 
Pyura pallida (Heller). 
Stolonica styeliforniis, new species. 
Phallusia depressiuscula (Heller). 
Rhopalopsis crassa (Herdman). 
Polysyneraton dubiuwm Shuiter. 
Aplidium depressum Sluiter, 
D5557, Cabalian Point (Jolo) N. 70° W., 5.2 miles (5° 51’ 30’’ N.; 121° 01’ 
E.), September 18, 1908, 13 fathoms, sand and coral. 
Husynstyela latericius (Sluiter). 
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: 
OFB ZAMBOANGA, MINDANAO. 
D5597, Zamboanga Light N. 31° W., 0.1 mile (6° 54’ N.; 122° 04’ 30” B.), 
October 12, 1909, 9 fathoms. 
Perophora hutchisoni MacDonald, 
Didemnum ternatanum (Gottschaldt). 


The following three stations lie outside the limits of the Philip- 
pine region: 
GULF OF TOMINI, CELEBES. 
D5608, Binang Unang Island peak S. 87° E., 19 miles (0° 08’ S.; 121° 
19’ B.), November 18, 1908, 1,089 fathoms, gray mud. 
Molgula vitrea Sluiter. 


BETWEEN GILLOLO AND MAKYAN ISLAND, 


15623, Makyan Island (S. tangent) S. 88° W., 7.5 miles (0° 16’ 30’ N.; 
19’ ©.), November 18, 1909, 1,089 fathoms, gray mud. 
Molgula vitrea Sluiter. 


BUTON STRAIT. 


D5640, Labuan Blanda Island N. 88° E., 1 mile (4° 27’ S.; 122° 55’ 40” E.), 
December 13, 1909, 24 fathoms, sand and broken shells. 
Pandocia pedata (Herdman). 


DESCRIPTIONS OF SPECIES. 


The attention of the reader is called to the following notes of 
general application to the descriptions that follow: 

If not otherwise stated the colors and appearance described are 
those of alcoholic specimens, and must naturally differ more or less 
from those of living or fresh examples, but no notes on the latter 
were given to the writer, and probably none were made. 

Except when but one specimen was obtained the descriptions and 
anatomical figures must be understood as composites based on the 
study of different individuals, since it is only rarely that all the 
important details can be distinguished in one and the same individual 
owing to the contracted and fragile condition of the delicate struc- 
tures and organs. Type-specimens have been designated for the new 
species. In order to avoid any possible misunderstanding it may be 
worth while to state that where specimens have been referred to 
species previously described, the descriptions and figures here given 
have in no case been based partly on the descriptions of the other 
authors, and partly on the Albatross specimens, but wholly on the 
latter. 

As thé system of classification and nomenclature used and fully 
explained by Hartmeyer (1909) in Bronn’s Tier-reich, vol. 8, Supple- 
ment, has been quite closely followed (adopting, however, the modi- 
fications shown to be necessary in the work of Huntsman, 1912), it 
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has not seemed necessary to give family and generic diagnoses in the 
present paper. For these the reader is referred to the above work of 
Hartmeyer. Any material deviations from his system are explained. 

In giving the number of internal longitudinal vessels in the 
branchial sac of simple ascidians the total number, including those 
on both sides of the folds, has been given, not the number on the 
exposed side only, as some writers have done. 

The illustrations are from photographs and drawings by the 
writer. The drawings have been made more or less diagrammatic. 


Abbreviations used in the text figures. 


at, atrial aperture. k, kidney. 

br, branchial aperture. 1, liver. 

ce, caecum. mp, muscular process. 
fp, faecal pellet. od, oviduct. 

g, gonad. r, rectum. 

i, intestine. sd, sperm duct. 

tne, incubatory pouch. st, stomach. 


Family MOLGULIDAE Lacaze-Duthiers, 1877. 
[=CAESIRIDAE Hartmeyer, 1908.] 


Genus MOLGULA Forbes and Hanley 1848. [=CAESIRA Fleming, 1822.] 
MOLGULA VITREA Sluiter, 1904. 


1904. Molgula vitrea Siuiter, Tunicaten der Siboga-Expedition, pt. 1. p. 
119, pl. 14, figs. 17-19. 
1909. Caesira vitrea HartTMEYeER, Bronn’s Tier-reich, vol. 8, suppl., p. 1324. 

Body oval, somewhat compressed laterally, anchored or lightly 
attached at the smaller end by a tuft of rootlike hairs; apertures at 
or near the opposite (or free) end, the branchial only moderately 
prominent in the contracted specimens, the atrial on a rather large 
tube of moderate length. The apertures are well separated, the 
branchial with 6, the atrial with 4 small pointed lobes. Test only 
moderately thick, transparent, gelatinous and colorless in formalin 
specimens, its surface much wrinkled and sparingly and unevenly 
covered with short stout crooked somewhat branched hairs to which 
mud adheres. A greater development of these hairs on the ventral 
region forms the tuft already mentioned by which the animal is 
attached. In the soft collapsed condition of the specimens accurate 
measurements are impossible. Size of largest individual about 
20 mm. by 12 mm. 

Mantle musculature of characteristic and conspicuous type; consist- 
ing of broad rather crooked bands, longitudinal and transverse ones 
predominating, but these anastomose, branch, and are accompanied 
by so many oblique and irregular ones that a conspicuous network 
with coarse squarish or oval meshes is formed. 
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There are about 20 tentacles of the first and second orders, with a 
few additional third-order tentacles. The large ones are two or three 
times compound; small branches few and rather slender, with taper- 
ing ends. Membranes borne on tentacles rather narrow. 

Dorsal tubercle. (seen in one specimen only) spindle shaped, with 
a large longitudinally elongated oval orifice. 

Dorsal lamina plain-edged, at least on the anterior part. 

Only six branchial folds were certainly demonstrated on each 
side, but owing to the poor preservation of the sac there may be 
seven (the number given by Sluiter for this species). On most parts 
of the sac at least, there is a single large infundibulum on each fold 
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Fics. 1-5.—MOLGUULA VITREA SLUITER. 1, LEFT AND RIGHT SIDES OF BODY. X 2, 2, NET- 
WORK OF MUSCLE BANDS .ON MANTLE. X2. 38, TENTACLE. X 15. 4, PART oF 
BRANCHIAL SAC. X 20. 5, LEFT GONAD AND OUTLINE OF INTESTINAL LOOP. SEEN FROM 
SIDE NEXT TO BRANCHIAL SAC. X 10. (FOR LETTERING SEE PAGE 68.) 


in the space between adjacent transverse vessels. It would perhaps 
better describe the condition to say that the folds each consist of a 
row of such infundibula. Stigmata long and narrow, arranged on 
these infundibula in quite regular spirals. Sometimes at least they 
form double spirals approaching the condition found in the genus 
Eugyra, but less regular, and occasionally interrupted. Some of the 
infundibula show a tendency to divide into an anterior and a pos- 
terior apex. On the intervals between folds the stigmata are also 
long and often form curves, hooks, and occasionally incipient spirals. 
A few delicate radial vessels cross the stigmata. Internal longitu- 
dinal vessels rather broad and quite thin. They are confined to the 
folds; eight or nine on a fold were counted in some cases, but this 
number is probably exceeded on the higher folds. 
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Digestive tract forming a small, short, but proportionately broad 
loop. Stomach elongated, of small diameter; a part of its wall is 
thrown into somewhat irregular glandular folds of a greenish color. 
Rectum long; margin of anus thin, not distinctly lobed. 

Kidney small, sausage-shaped, and considerably curved with the 
concavity dorsal; attached to the mantle on the posterior ventral 
part of the right side. 

A gonad is present on each side, that on the left side within the 
intestinal loop, that on the right just dorsal to the kidney. Gonads 
each consisting of an elongate ovary which is curved in a spiral 
of more than a complete turn, bordered and overlapped along its 
outer margin by the numerous small testes, the latter often cleft into 
two or three lobes. The free end of the ovary is not produced into 
an oviduct. The sperm ducts extend from the testes toward the 
center of the spiral formed by the ovary; they le upon the free 
surface of the latter. The individual ducts end near the center of the 
gonad, often after uniting with the ducts of several adjacent testes. 
The structure of the gonad evidently resembles that described as 
characteristic of the genus Gamaster Pizon, 1896, but in that genus 
the branchial folds and the left gonad are wanting. 

This is a deep-water form collected only at the two following 
stations: | 

No. 54.2 Station D5536 (between Negros and Siquijor, N. lat. 9° 15’ 45’; 
E. long. 123° 22’, 279 fathoms, green mud, August 19, 1909). 
Two specimens. (Cat. No. 5921, U.S.N.M.) 

No. 60. Station D5608 (Gulf of Tomini, Celebes, S. lat. 0° 08’; E. long. 


121° 19’; 1,089 fathoms, gray mud, November 16, 1909). Three 
specimens. (Cat. No. 5920, U.S.N.M.) 


The writer feels no hesitation in identifying these specimens with 
Sluiter’s species, described from latitude 5° 26’ 36’’ S.; longitude 
132° 32’ 30” E., 397 meters. Molgula pellucida MacDonald (1859e, 
p. 369,-pl. 64, div. ITI, figs. 14) from Shark Bay, Australia, agrees 
with the present species in many characters external and internal, 
but, judging from his figures, the ovaries have a stout, flask-shaped 
outline instead of the tubular spirally curved form of the present 
species. Molgula japonica Hartmeyer, 1906, from Japan also agrees 
with the present species in many characters, including the position of 
the left gonad, but the gonads are described as long and club-shaped, 
and the intestine forms a long open loop. 


Family TETHYIDAE Huntsman, 1912. 
[CYNTHIIDAE, HALOCYNTHIIDAE, s. PYURIDAE Authors.] 
Not Tethyidae Hartmeyer, 1908 and 1909 (=Styelidae of this 
paper). 





1 Number of the specimen or lot. 
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For the reasons rendering necessary shifting of the names Tethyum 
and Tethyidae see Huntsman, 1912. 

The definition of the family as given by Hartmeyer will need to be 
made somewhat broader to accommodate the following genus. 


CTENYURA, new genus. 


Differs from Pyura Molina, 1810, in having reproductive organs 
on the right side only. These consist of small oval masses containing 
both eggs and testes arranged along a common oviduct (probably 
accompanied by a common sperm duct) with which they communi- 
cate by short branches. Along the summit of each fold the wall of 
the branchial sac is raised to small infundibula upon which the 
stigmata exhibit a spiral arrangement. This last character is unique 
in this family with the single exception of the Japanese species 
Pyura comma (Hartmeyer), 1906, in which the branchial sac is 
similar to that of the present genus. P. comma, however, has gonads 
on both sides of the body, as is characteristic of Pyura. 

A branchial sac with infundibula and spiral stigmata closely 
resembling those of the Molgulidae combined with the general char- 
acters of the genus Pyura would seem to indicate a connecting form 
between the families Molgulidae and Tethyidae [Cynthiidae], from 
which the Molgulidae are in all probability directly descended, and 
would seem also at first sight to break down much of the distinc- 
tion between the two families and justify uniting them. There is, 
however, the possibility that the resemblances in the branchial sac 
are due to convergence rather than common descent; in support of 
this it may be urged that neither the present genus nor Hartmeyer’s 
species appear to approach the Molgulidae in their remaining char- 
acters any more closely than their allies which have no infundibula. 

The name given this genus is, in accordance with its intermediate 
characters, a compound of parts of the names Ctenicella, a genus of 
Molgulidae, and Pyura, of the present family. 

Type of the genus.—Ctenyura intermedia, new species. 


CTENYURA INTERMEDIA, new species. 
Plate 32, fig. 42. 


Body of irregularly rounded form, attached by a wide area on the 
ventral surface, with widely separated, diverging retractile tubes, 
which, though capable of considerable extension, may not project 
much beyond the surface when retracted. This is partly owing to 
the great thickness of the test. Lobes of the apertures not readily 
counted in the contracted state. Several individuals sometimes ad- 
here together. Test very thick, semicartilaginous, rather translucent, 
of a dirty white color; the external surface, which is rough and 
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coarsely wrinkled, being stained with mud but without much ad- 
herent foreign matter. Diameters of one of the largest specimens, 
antero-posterior 18 mm., dorso-ventral 16 mm., transverse 16 mm. 

When removed from the test the lobation of the branchial aper- 
ture is still obscure; the atrial aperture is square. Mantle muscula- 
ture strong on dorsal part of body; sphincters of the tubes strong 
and thick. Numerous closely placed circular muscle bands surround 
the bases of the tubes. Fairly numerous and stout radial bands also 
extend from each tube nearly or quite to the ventral region, and are 
crossed by narrow and more numerous transverse or circular bands, 
forming a network very dense on the dorsal part of the body, but 
more open as the ventral region is approached. 





Fics. 6-11.—CTENYURA INTERMEDIA, NEW SPECIES. 6, LEFT AND RIGHT SIDES OF BODY. 
xX 1.5. 7, TENTACLE. X 15. 8, DORSAL TUBERCLE AND PART OF DORSAL LAMINA. X 5. 
9, PART OF BRANCHIAL sac. X 15. 10, HEPATIC TUBULES. X 5. 11, Part OF 
GONAD. X 6. 

Tentacles only moderately numerous, of several sizes, somewhat 
irregularly distributed. The largest ones apparently number about 
6 and are 2 or 3 times compound with rather few and irregular 
branches, but they bear broad membranes. Tips of smallest branches 
blunt and rounded though scarcely if at all enlarged. 

Dorsal tubercle very large and prominent, horseshoe-shaped with 
strongly in-rolled horns; open interval forward (observed in a num- 
ber of specimens). 

Dorsal lamina represented by a series of small closely placed lan- 
guets. 

Branchial sac with seven very prominent folds on each side, sepa- 
rated by comparatively narrow intervals. Three orders of transverse 
vessels regularly arranged; additional still smaller vessels cross the 
stigmata in some places. Along the summit of each fold the sac is 
raised into a row of small infundibula, separated from each other by 
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transverse vessels of the first or second order. The infundibula 
mostly divide near the summit into an anterior and a posterior apex, 
separated (when the division is sufficiently well marked) by a third 
order transverse vessel. Stigmata in most places merely short longi- 
tudinally placed slits arranged as usual in the family Tethyiidae, 
but as the upper part of an infundibulum is approached they become 
curved, assuming a spiral arrangement on the apex. Internal longi- 
tudinal vessels numerous (over 20 on a fold in large individuals), 
separated on the lower part of the folds by from three to five stig- 
mata but by six or eight on the intervals between folds. Assuming 
that two internal longitudinal vessels are to be regarded as belonging 
to each interval between folds, their distribution in a medium-sized 
specimen was about as follows: 


dorsal 1 (15) 2 (17) 2 (19) 2 (18) 2 (15) 2 (12) 2 (10) 2 ventral. 


Digestive tract forming a broad, open loop; stomach elongated, 
not well differentiated from the other parts of the tract except by 
bearing on its dorsal surface numerous short crooked branching 
hepatic tubules of a green color. Rectum short, margin of anus thin 
and irregular but not deeply lobed. 

No kidney was found. 

A gonad is present on the right side only. It consists of a long 
curved cbliquely placed oviduct (probably accompanied by a sperm 
duct) ending close to the base of the atrial tube and bearing along 
each side small pear-shaped or irregularly rounded sacs (a dozen or 
20 in all) connected with it by short side ducts. Each sac contains 
eggs in the proximal part and a number of small testes of oval form 
in the distal part. 

Collected only at station D5536 (between Negros and Siquijor, 
279 fathoms, green mud, Aug. 19, 1909). Over a dozen specimens 
(No. 140; Cat. No. 6036 type and 6035 paratypes, U.S.N.M.). 


Genus PYURA Molina, 1810. 
[Cynthia s. Halocynthia Authors, part.] 


In the present paper the writer adopts Huntsman’s (1912) limita- 
tion of the genus Tethyum to T. papillosum (Linnaeus) and its near 
allies having a number of small bottle-shaped gonads (often more or 
less fused together by their closed ends) on each side of the body, 
leaving the name Pyuwra Molina still available for the majority of 
the members of the old genus Cynthia Savigny, 1816. These have the 
dorsal lamina replaced by a series of languets, the intestine forming 
a widely open loop, and one or two elongate gonads (sometimes con- 
sisting of small separate glands arranged along a common duct) on 
each side of the body. 
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PYURA INFLATA, new species. 


Body of the only specimen egg-shaped, larger and more rounded 
at the posterior end. From the anterior end, somewhat toward the 
ventral side, there arises a stout cylindrical pedicel of almost uniform 
diameter throughout its length, which does not equal that of the 
body. Branchial aperture of moderate size, square, raised on a very 
short tubular prominence arising from the anterior dorsal region. 
Atrial aperture very large, rounded, but little raised above the sur- 
face of the body and situated in the posterior dorsal region. Test 
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Figs. 12-18.—PYuRA INFLATA, NEW SPECIES. 12, RIGHT AND LEFT SIDES OF BODY. ONE 
HALF NATURAL SIZE. 13, OUTLINE OF BODY SHOWING MUSCLE BANDS ON MANTLE. ONE- 
HALF NATURAL SIZE. 14, MEDIUM-SIZED TENTACLE. X 12,5. 15, DoRSAL TUBERCLE AND 
PART OF DORSAL LAMINA. XX 12.5. 16, PART OF LIVER. X 35. 17, END OF RECTUM 


BHOWING ANAL LOBES. X 8. 18, PART OF GONAD. X 12. 
thin, tough, and parchmentlike, nearly smooth externally and of a 
yellowish white color. Outer layer of pedicel similar to the test 
covering the body; internally the pedicel is partly hollow, the re- 
mainder being filled with test substance of rather soft consistency. 

Mantle thin, very strongly adherent to the test. Conspicuous 
muscle bands are few, comprising only a few circular bands about 
the apertures (especially about the branchial aperture), and some 
rather short straight bands running in a dorso-ventral direction on 
each side of the body, but ending abruptly after extending about 
halfway down the sides. They are mastly gathered into groups of 
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three to five bands; the bands composing these groups diverge more 
or less at the ventral and dorsal ends of the groups, and do not 
generally extend across the middorsal line of the body. Needle-like 
calcareous spicules quite similar to those found in Pyura pallida 
(Heller) (see p. 77) occur sparingly in some of the tissues of the 
body, especially in the larger transverse vessels of the branchial sac. 
Length of body, 50 mm.; of pedicel, 35 mm.; greatest diameter 
(dorso-ventral) of body, 31 mm.; of pedicel, 13 mm. 

Tentacles large, numerous, and extensively though rather irregu- 
Jarly branched, and provided with very well-developed membranes. 
The small branches end in blunt rounded tips. Largest tentacles, 
four in number, several times compound; at least two or three orders 
of smaller tentacles, also more or less extensively branched and 
quite regularly arranged according to the usual scheme. 

Dorsal tubercle rather small; orifice C-shaped with inrolled horns; 
open interval directed obliquely forward and to the right. 

Dorsal lamina broken up into a series of rather long pointed 
languets placed close together; their bases are wide in a transverse 
direction. 

Branchial sac with at least 11 folds on the right and 10 on the left 
side. Additional rudimentary folds may be present in the anterior 
part of the sac, which is too tangled to admit of satisfactory ex- 
amination. Folds high in proportion to the width of the intervals 
between them. Transverse vessels of about three orders are fairly 
regularly arranged, the smallest crossing the stigmata in some places 
without interrupting them; in others they divide the stigmata. 
Stigmata narrow, placed with their long diameter parallel to the 
body axis; the interstigmatic longitudinal vessels are generally 
broad and flat, often much exceeding the narrow slit-like stigmata in 
width. Internal longitudinal vessels generally separated by only 
four or five stigmata on the intervals between folds. Approximate 
distribution of the internal longitudinal vessels: 
m2 (20) 2 (23) 2 (26) 3 (24) 2 (21).3 (18) 2 (15) 2 (13) 2 (10) 1 (8) Tv. 

Digestive tract forming a long horizontal loop whose branches lie 
well apart throughout their length. Stomach elongated and not 
well differentiated from the other parts of the tract except by bear- 
ing two large masses of small, short, closely placed, and only slightly 
branched hepatic tubules on the aspect toward the branchial sac. 
Rectum rather short, directed dorsally; the margin of its aperture 
produced into a number of long irregular lobes. 

One elongated gonad on each side. It is thrown into numerous 
sinuous curves, but has a general antero-posterior direction except 
that it is turned up dorsally at the posterior end. On the left side 
the gonad lies within the intestinal loop. Apparently each gonad 
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has a central elongated ovary bordered by the numerous small simple 


testes. 


The type and only specimen (No. 118) (Cat. No. 608F, U.S.N.M.) 
was taken at station D5166, (near Observation Island, Sulu Archi- 
pelago. 97 fathoms, coral sand, February 24, 1908). 


1878. 


1881. 
1882. 


1883. 
1885. 
1885. 
1886. 
1890. 
1891. 
1897, 
1904. 
1905. 
1905. 


1905. 


1905. 
1906. 


1906. 


1908. 


1909. 


1912. 


1912. 


1913. 


PYURA PALLIDA (Heller), 1878. 
Plate 82, figs. 36-88. 


Cynthia pallida HELLER, Sitz.-Ber. Akad. Wiss. Wien, vol. 77, p. 96, pl. 
3, figs. 17-18. 

Cynthia pallida HerpMAN, Proc. Roy. Soc, Edinburgh, vol. 11, p. 60. 

Cynthia pallida HrrpMAN, Rep. Voy. Challenger, vol. 6, Tunicata, 
p. 148, pl. 17, figs. 17-21. 

Cynthia pallida TrRaustTepT, Vidensk. Meddel. Natur. For. Kjobenhavn, 
ann. 1881, p. 119. 

Cynthia pallida, var, billitonensis Sturrer, Natuurk. Tijdschr. Neder. 
Ind., vol. 45, p. 188, pl. 1, fig. 6; pl. 2, figs. 1-11. 

Cynthia pallida TrRausTEDT, Vidensk. Meddel. Natur. For, Kjobenhavn, 
ann. 1884, p. 35. 

Cynthia pallida+C. pallida, var. billitonensis HerpMAN, Rep. Voy. 
Challenger, vol, 14, Tunicata, App. A, p. 405. 

Cynthia pallida, var. billitonensis StuiTeR, Natuur, Tijdschr, Neder. 
Ind., vol. 50, p. 331. 

Rhabdocynthia pallida+R. pallida, var. billitonensis HerpMAN, Journ, 
Linn, Soe. London, Zool., vol. 23, p. 575. 

Rhabdocynthia pallida Siuiter, Zool. Jahrbiicher, Syst., vol. 11, p. 7. 

Rhabdocynthia pallida Siuiter, Siboga-Exped., vol. 56a, p. 54. 

Halocynthia pallida HartMryer, Zool. Jahrbiicher, Syst., suppl. vol. 


8, p. 384. 

Rhabdocynthia pallida Sturrer, Bull. Mus. Nat. Hist. Paris, 1905, 
p. 102. 

Halocynthia pallida MicHAELsEN, Zool. Jahrbiicher, Syst., suppl. vol. 
8, p. 83. 


Rhabdocynthia pallida Sturrer, Mem. Soc. Zool. France, vol. 18, p. 14. 

Rhabdocynthia pallida HERpMAN, Ceylon Pearl Oyster Fisheries, Sup- 
plementary Report, No. 39, p. 308, pl. 2, figs. 36-39. 

Halocynthia pallida HartMryer, Zool.. Anzeiger, vol. 31, p. 4, text- 
ney 2 

Pyura pallida (form typica) MticHAELsEeN, Mitth. Mus. Hamburg, 
vol. 25, p. 270. 

Pyura pallida (form typica) HarrmMryer, Bronn’s Tier-reich, vol. 3, 
suppl., p. 1340. 

(Pyura) pallida HarTmMEYER, Denkschr. Akad. Wiss. Wien, vol. 88, 
math.-nat. Kl., p. 17. 

Pyura pallida HarTMEYER, Deutsche Tiefsee-Exped., vol. 16, pp. 361, 
363. 

Pyura pallida HAartTMEYER, Zool. u. anthr. Ergeb. Forsch. Siidafrica, 
vol. 5, p. 128. 


Body as seen from one side generally irregularly rounded or quad- 
rate and more or less compressed laterally; the attachment by a 
rather small area on the ventral surface or more or less on one side. 
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Apertures (both 4 lobed) wide apart on dorsal side, the branchial 
generally the most prominent, though in the contracted preserved 
specimen neither aperture may project much. As would be expected, 
there is in the considerable series of specimens collected much varia- 
tion in external characters. Test moderately thick, of an opaque 
white color; tough and leathery in alcoholic specimens, but softer 
and more translucent in formalin specimens. Outer surface uneven, 
with wrinkles and irregular depressions and elevations, yet in places 
moderately smooth, and only occasionally much incrusted with 
foreign matter. Inner surface of test white and glistening. The 
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Vics, 19-25.—PyYura PALLipa (HELLER). 19, LEFT AND RIGHT SIDES OF BODY. X -75. 
20, SPICULES. THE LONG ONES ARE FROM THE MANTLE, THE SHORT ONES FROM THE 
TEST. >< 15. 21, PART OF A SPICULE. X 225. 22, TENTACLE. X 15. 23, DORSAL 
TUBERCLE AND PART OF DORSAL LAMINA OF TWO INDIVIDUALS. X 9. 24, HEPATIC 
TUBULES. > 20. 25, PART OF GONAD. X 4. 





dorso-ventral diameter may be less than, or may exceed, the length. 
Size of one of the largest specimens: Length, 45 mm.; dorso-ventral 
(inclusive of elevation bearing branchial orifice), 52 mm.; lateral 
diameter, about 15 mm. Apertures nearly 30 mm. apart. 

Tissues of the mantle (and to a less extent those of some of the 
other internal structures of the body) containing slender, slightly 
curved needlelike calcareous spicules, which taper toward one or both 
ends. They are densely covered with minute appressed spines ar- 
ranged in rings (fig. 21). All the spines point toward one end of the 
spicules; this end is not so sharp as the other. The spicules are 
mostly between 0.75 mm. and 2 mm. in length, but larger and smaller 
ones also occur. Similar, but much smaller, and proportionately 
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much shorter and stouter spicules occur in the test. These are often 
very blunt at both ends, and one end may be somewhat enlarged, 
forming a rounded head studded with minute projections. Spicules 
with such an enlarged end (the so-called * scepter-shaped ” spicules) 
may have the opposite end either blunt or tapering to a point. 

Tentacles of unequal sizes irregularly arranged; 11 large ones (not 
all of one size) and as many smaller ones of various sizes were 
counted in a fairly large individual. The largest are two or to some 
extent three times compound, but the branches are not numerous. 
They bear broad membranes. The tips of the small branches are 
often, but not always, slightly swollen. 

Dorsal tubercle horseshoe-shaped with the open interval forward. 
The horns are generally incurved or more or less inrolled in large 
specimens, but in one individual they turn slightly out. 

Dorsal lamina broken up into a series of long, narrow, pointed 
processes. 

Branchial sac, with well-developed folds separated by rather 
narrow intervals. The number of folds varies in different indi- 
viduals and will probably be found to average greater in old and 
large ones. In medium sized, yet fully adult, mdividuals there 
are 9 on each side, er often only 8 on the left side, while in one 
large specimen as many as 12 (the last two very rudimentary) were 
found on the right side. They could not be accurately counted on the 
left side of this specimen. Transverse vessels of four or five orders, 
often quite regularly arranged; the small ones cross the stigmata. 
Stigmata of moderate length and usually quite narrow. Internal 
longitudinal vessels numerous, rather slender, placed fairly close _ 
together on the sides of the folds, but separated by from 6 to 10 (or 
even 12) stigmata on the intervals between folds. The following 
was their approximate distribution in one of the larger specimens: 


d. 4 (16) 3 (20) 2 (22) 2 (23) 2 (22) 3 (18) 2 (14) 2 (10) 1 (5) 0 v. 


Digestive tract curved in a simple broad loop. Stomach elongated, 
having on its dorsal and mesial aspects a large and dense mass of 
small, short hepatic tubules of a greenish color, which are crooked 
and often slightly branched. Rectum very short, margin of anus 
with two lips, or somewhat sinuous, but not conspicuously lobed in- 
the individuals examined. ? 

One elongated slightly curved horizontally or obliquely placed_ 
gonad on each side. Each gonad consists of a long sinuously curved” 
ovary bordered by the numerous small irregularly shaped testes. On 
the left side the gonad lies in the intestinal loop, though the intestine 
may overlap it a little at one or more points where the ovary forms 
wide sinuous curves. a 
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This is evidently a common and widely distributed species in the 
Philippines. The stations for it listed below are all in shallow water 
_ (34 fathoms or less), except one in 279 fathoms: 


No. 132. Catbalogan, Samar, April 14, 1908 (Cat. No. 599B U.S.N.M.). 

No. 147. Catbalogan, Samar, April 16, 1908 (Cat. No. 599 U.S.N.M.). 

No. 44. Station DS5555 (off Cabalian Point, Jolo Island, 34 fathoms, coarse 

sand, September 18, 1909). Two specimens. (Cat. No. 6004, 
U.S.N.M.) ° 

No. 72. Station D5174 (off Jolo Light, 20 fathoms, coarse sand, March 
5, 1908). One small specimen. (Cat. No, 5910, U.S.N.M.) 

No. 188. Station D5586 (near Apo Island, 279 fathoms, green mud, August 
19, 1909). Four specimens. (Cat. No. 6003, U.S.N.M.) 

Nos. 188, 144. Station D5147 (off Sulade Island, Sulu Archipelago, 21 
fathoms, coral sand and shells, February 16, 1908). Three 
specimens. (Cat. No. 6000 U.S.N.M.) 

No. 71. Station D5149 (off Sirum Island, Sulu Archipelago, 10 fathoms, 
coral and shells, February 18, 1908). One small specimen. Cat, 
No. 5912 U.S.N.M.) 

No. 141. Station D5151 (off Sirum Island, Sulu Archipelago, 24 fathoms, 
coral sand and shells, February 18, 1908). One specimen. 
(Cat. No. 6001 U.S.N.M.) 

No, 189. Station D5168 (off Observation Island, Sulu Archipelago, 28 
fathoms, coral sand, Mebruary 24, 1908). One specimen. (Cat. 
No. 6002, U.S.N.M.) 

It is widely distributed in warm seas and a number of geographical 

races, treated as allied distinct species, or as subspecies of Pyura 
pallida, have been distinguished.* A majority of the Philippine 
Specimens would find place in the typical form of the species, which 
‘is recorded from Tahiti, Palau, Ceylon, the western Indian Ocean, 
the Cape of Good Hope, and the West Indies, as they have eight or 
nine branchial folds on one side. Those with a larger number of 
folds would agree better with either the Japanese form, or with the 
Australian form, grandis. The writer does not however see sullicient 
reason to believe that more than one subspecies occurs in the Philip- 
pines, and is inclined to question the necessity of dividing the species 
into as many races as Michaelsen (1908) accepts. 


PYURA DUPLICATA, new species. 

Plate 31, fig. 32. 
One of the two specimens in the collection was attached by the 
pater pes of She ventral eet oa is flattened in an pe) 


e brzal eres The branchial ie atrial xpertavel are about 
equally distant from the anterior and posterior ends of the body, 





1 See especially Michaelsen, 1908, p. 270, and 1912, p. 178. 
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too much contracted to show the lobes. Though preserved in forma- 
lin, the test is tough and cartilagenous, rather thick, with numerous 
fine sharply defined wrinkles on the surface, becoming especially 
rough about the apertures. Color (retained even a long time after 
transferring to alcohol) bright crimson on the exposed surface; more 
cr less of the red color pervades also the substance of the test but not 
the mantle or internal organs. Size 22 mm. long, 19 mm. wide, and 
15 mm. in extreme dorso-ventral diameter. Apertures 10 mm. apart. 

The other specimen evidently grew on some slender object, per- 
haps a branch of an alcyonarian, and though also attached by the 
whole length of the ventral surface, the body is more cylindrical, and 
the apertures are nearer together, the branchial aperture being ter- 
minal and in this case clearly 4-lobed. The surface is smoother than 
in the first specimen, 
and the test white, 
only slightly tinged 
with red. The size is 
slightly larger (26 mm. 
long). 

The following de- 
scription of the anat- 
omy is based on the 
first-mentioned speci- 
28 7 Wen Cs men, the other being in 

DONE, poor condition inter- 


Fics. 26-29.—PyurA DUPLICATA, NEW SPECIES. 26, nally and not having 


LEFT AND RIGHT SIDES OF BODY. X 1.5. 27, DORSAL 
TUBERCLE AND PART OF DORSAL LAMINA, X 10. the gonads developed. 


28, DORSAL TUBERCLE OF ANOTHER INDIVIDUAL. X 10. Mantle muscles well 
29, PART OF GONAD. X 5. 
developed, strongest on 
the dorsal region and right side. Narrow but numerous and very 
closely placed bands radiate from the bases of the siphons and ex- 
tend far down on the sides of the body. They are overlaid by closely 
placed circular bands on the dorsal region. Ventrally the muscula- 
ture becomes thinner and more diffuse, narrow groups of fibers cross-_ 
ing each other in various directions. | 

For some reason not clearly apparent the tentacles were in a poor | 
state of preservation. Apparently they are scantily branched, though 
provided with very broad membranes. 

Dorsal tubercle rather large, but not prominent, its orifice crescent- 
shaped with the horns strongly turned in and the concavity forward. 
(In the other specimen the orifice forms nearly a circle, the short 
open interval being forward. One horn only is strongly bent 
inward.) . 

Dorsal lamina broken up into a series of moderately long, closely 
placed languets. 








| 
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Branchial sac with seven folds on each side, the last fold much 


lower than any of the others. Transverse vessels numerous, mostly 
of two sizes-placed alternately; additional slender vessels crossing 


the stigmata also occur in some places. Internal longitudinal vessels 
narrow but rather numerous, generally separated on the intervals 
between folds by five or six stigmata. Their distribution is about 
as follows: 


dorsal 1 (16) 2 (18) 2 (21) & (20) 8 (18) 8 (18) 8 (9) 1 ventral. 


Digestive tract forming a rather long narrow loop. Stomach 
elongate, bearing on its dorsal aspect an extremely large mass (or 
several closely adjacent masses) of rather long slender branching 
hepatic tubules. Rectum short; margin of anus with a number of 
rounded lobes. 

Two gonads on each side; on the left side a large one consisting 
of small irregularly shaped sacs arranged along each side of a com- 
mon oviduct lying within the intestinal loop, and a small one dorsal 
to the loop consisting of a single row of a few sacs along only one 
side of a short common oviduct. On the right side the two gonads 
are more nearly of the same size. 

Both of the two specimens were taken at Catabalogan, Samar. 

Type.—Cat. No. 6038, U.S.N.M. 


Genus MICROCOSMUS Heller, 1877. 
MICROCOSMUS EXASPERATUS Heller, 1878. 
Plate 32, fig. 39. 


1878. Microcosmus exasperatus + M. variegatus + M. distans +? M. affinis 
HELLER, Sitzungsber. Akad. Wiss. Wien, Math.-nat. class., vol. 77, 
pp. 98-100, pl. 1, fig. 6; pl. 3, figs. 19-20; pl. 5, fig. 27. 

1882. Alicrocosmus variegatus TRAUSTEDT, Vidensk. Meddel. Nat. For. Kjo- 
benhavn, ann. 1882, p. 47, pl. 5, figs. 10-11; pl. 6, fig. 17. 

271883. Microcosmus claudicans 'TRAUSTEDT, Mitth. Zool. Stat. Neapel, vol. 4, 
p. 476, pl. 36, fig. 11; pl. 37, fig. 7. 

1885. Microcosmus variegatus TraustTEpT, Vidensk. Meddel. Nat. For. Kjo- 
benhavn, ann. 1884, p. 42. 

1891. Microcosmus exasperatus +M. variegatus +M. distans HrrpMan, 
Journ, Linn. Soc. London, Zool., vol. 23, pp. 514-515. 

1900. Microcosmus miniatus Vrerrity, Trans. Connecticut Acad. Sci., vol. 10, 
p. 590. 

1902. Alicrocosmus miniatus VAN NAMg, Trans. Connecticut Acad. Sci., vol. 
11, p. 896, pl. 56, fig. 79; pl. 57, figs. 91-95; pl. 62, figs. 129-130; 
pl. 64, fig. 148. 

1908. Microcosmus exasperatus, subspecies typicus MicHArLsen, Mitth. 
Naturhist. Mus. Hamburg, No. 25, pp. 271-278, pl. 2, fig. 11. 

1909. Microcosmus exasperatus, subspecies typicus HartMryer, Bronn’s 
Tier-reich, vol. 3, suppl. p. 1345. 

1912. Microcosmus exasperatus HARTMEYER, Denkschr. Acad. Wiss. Wien, 
Math.-Nat. Class., vol. 88, pp. 8-9. 
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Body irregularly oblong, laterally compressed, especially in the 
dorsal region, the tubes arising from the dorsal part of the body 
far apart and pointing almost forward and backward respectively; 
the branchial tube is the larger and longer of the two. Attachment 
by the ventral region. Both apertures four-lobed. Test moderately 
thick, tough and opaque, of a dirty whitish color. Surface of body 
rough and uneven, and more or less overgrown with other organisms 
except in the smallest specimens. Size of largest specimen, 60 mm. 
long and 88 mm. in dorso-ventral diameter. 

Mantle thin and somewhat transparent, with numerous regularly 
disposed, rather broad, but not very compact muscle bands, which 
radiate from the bases of the 
tubes and extend down on the 
sides to the ventral region. On 
the sides they cross each other, 
forming an open network with 
nearly square meshes. 

Tentacles of several sizes, the 
large ones consisting of a stout 
tapering stem bearing a wide 
membrane and very short ta- 
pering lateral branches, which 
in turn bear a few lateral pro- 





jections or more or less rudi- © 
mentary branches. The ten- — 


ies. 80-32.—-MicrRocosMUS EXASPERATUS {tgeles of the first two orders — 


HELLER. 30, LEFT AND RIGHT SIDES OF 
noby. X .75. 31, TentTaAcie. x 10, number together about a dozen; 


32, DORSAL TUBERCLES OF TWO INDI- gmall tentacles are few. 

VIDUALS, X 3.5. 
larly C-shaped with the open interval to the left (nearly forward in 
the largest specimen) and the horns inrolled. 

Dorsal lamina a plain-edged rather wide membrane. 


Dorsal tubercle large, irregu- — 


Branchial sac with 9 folds on the left and 10 on the right side, — 
the last one incomplete or rudimentary, and the one next to it also 


reduced. Transverse vessels of about four orders, the smallest cross- _ 


ing the stigmata. They exhibit considerable irregularity in arrange- 


{ 


: 


ment in some parts of the sac, especially as far as the smaller vessels 2 


are concerned. Five to eight stigmata generally intervene between ~ 


internal longitudinal vessels on the intervals between folds. Dis-— 
tribution of internal longitudinal vessels on the right side of body 
in two specimens is about as follows: 


Smaller specimen: 
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d. 4 (21) 4 (22) 4 (22) 5 (25) 5 (25) 6 (19) 5 (17) 4 (14) 2 (10) 2 (83) 1% = 


Larger specimen: 


a 
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d, 4 (26) 5 (30) 6 (86) 6 (34) 5 (80) 5 (26) 5 (24) 5 (20) 4 (16) 3 (5) 1 


asl 
ame 
| 


ASCIDIANS OF THE PHILIPPINES—VAN NAME, 83 
































Digestive tract forming a narrow loop quite abruptlyecurved up 
dorsally at the reflected end and opened out there for a short dis- 
tance. Farther back the stomach and intestine lie nearly in contact 
_ for a long distance. Stomach elongate, tapering into the intestine. 
Tt bears on the side next to the branchial sac two hepatic glands (the 
_ posterior the larger), each formed of many lobes composed of thin 
 platelike glandular folds of'a greenish color. Rectum short; margin 
_ of anus plain. 

One gonad on each side; in each a long obliquely placed oviduct 
_ bears along its course several large, somewhat square or irregularly 
_ shaped bodies, each containing a central mass of eggs surrounded 
_ more or less completely by the small and very numerous testes. On 
eo the left side the most anterior one of the masses lies in the intestinal 
_ loop; the others lie dorsal to the intestine, which is crossed by the 
— oviduct. 

The specimens collected are from the following localities: 

No. 155. Station D5186 (off Jolo Light, 22 fathoms, sand and _ shells, 
February 14, 1908.) Two specimens, adhering together. (Cat. 
No. 5979, U.S.N.M.) 

No. 135. Station D5145 (off Jolo Light, 23 fathoms, coral sand and Shells, - 
February 14, 1908). One specimen. (Cat. No. 6034, U. S. N. M.) 
No. 76. Station D5i47 (off Sulade Island, Sulu Archipelago, 21 fathoms, 
coral sand and shells, February 16, 1908). One small specimen. 
(Cat. No. 5904, U.S.N.M.) 

_ This is a very widely distributed species in tropical seas. Michael- 
sen, 1908, who discusses at length its characters, relationships, and 
_ synonyms, records the typical form from the West Indies, Bermuda, 
coast. of East Africa, and Formosa. The writer can himself testify 
to the close correspondence in the internal structure of specimens 


Genus CULEOLUS Herdman, 1881. 


CULEOLUS HERDMANI Siluiter. 


1904. Culeolus herdmani Siurrer, Siboga-Exped., voi. 56a, p. 105, pl. 12, 
figs. 4-9. 

1909. Culeolus herdmani FartMeEyYeER, Bronn’s Tier-reich, vol. 3, suppl. 
p. 1347. 

_ Body of rather elongate ovate form, or more or less cuneate; 
greatest diameter posterior to the middle; the apertures (which both 
have the form of rather large transverse straight or somewhat cres- 


branchial a little way from the anterior end; the atrial posterior to 
the middle of the body. The stalk, which is slender and of nearly 
uniform diameter (though increasing slightly toward the base) joins 
_the anterior dorsal part of the body and is continued as a ridge on 
the dorsal surface of the body nearly to the branchial aperture. It is 
‘more or less incrusted with sand. At its basal end the stalk breaks 
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up into a bunch of rootlike filaments by means of which the animal 
is anchored in the mud. 

Test brownish white, tough and parchmentlike though thin; its 
surface slightly wrinkled, mostly free from incrusting material 
though some sand adheres, especially on a triangular area near 
and anterior to the branchial aperture. Under the microscope 
minute conical papillae can be seen scattered at wide intervals over 
the body surface; they are generally better developed around the 
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Fics. 33-37.—CULEOLUS HERDMANI SLUITER, 383, EXTERNAL VIEW. X ABOUT .60. 34, 
LEFT AND RIGHT SIDES OF BODY. X .75. 385, LARGE TENTACLE. X 9. 386, PART oF 
STOMACH AND HEPATIC TUBULES. X 12. 37, PART OF A GONAD SEEN FROM THE SIDE 
NEXT TO THE BRANCHIAL SAC. X20. 

apertures, sometimes also on an oblique line, extending ventrally 

and posteriorly from near the atrial aperture on each side, but this 

line is not always conspicuous. No spicules were found either in the 

test or in the internal organs. Owing to wrinkling and distortion 

incident to preservation the body diameters can only be roughly 

estimated, but they are approximately as follows in the two largest 

examples: Greatest transverse Distance between 
Length of stalk. Length of body. diameter. apertures. 


224 mm. 36 mm. 20 mm. 15 mm. 
163 mm. 34 mm. 16 mm. 16 mm, 
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_ Mantle thin, firmly adherent to the test, its musculature composed 
chiefly of narrow and widely separated bands. The more conspicu- 
: ous ones cross the dorsal region or radiate from the apertures, extend- 
ing down on the sides. These are crossed by circular bands and 
_ fibers surrounding the apertures, or extending longitudinally on the 
body. 

Number and arrangement of tentacles very variable. Each indi- 
_ vidual studied had one very large tentacle, and several others also 

_ large enough to leave no doubt that they should be considered as of 
the first order. Smaller and less extensively branched tentacles are 
present in the intervals; but only in a few parts of the circle was 
- any regular arrangement recognizable. The largest tentacles, though 
of great size in proportion to the body of the animal, are not very 
complex in their branching, and are not more than three (or to a 
small extent four) times compound. The branching is quite irregu- 
lar and the tips of the small branches are blunt and slightly en- 
larged. The tentacles bear broad membranes. 

Dorsal tubercle small, the form of its orifice difficult to make out 
in the specimens examined, but apparently very simple, perhaps oval 
or crescent-shaped. 

Dorsal lamina represented by a series of rather large triangular 
_ languets corresponding in number and position’ to the origins of 
_ the transverse vessels. Their broad diameter is transverse to the 
_ median dorsal vessel. 

_._Branchial sac very delicate, the large meshes formed by the trans- 

_ verse and internal longitudinal vessels are generally not crossed by 
_ any smaller vessels, except that in a few places a small intermediate 
_ transverse vessel may extend across one or two successive meshes, 
_ rarely more. Only four distinct folds were positively demonstrated 
on each side; the rudiment of a fifth fold, indicated by two closely 
_ placed internal longitudinal vessels, was present on each side in one 
- individual at least. The distribution of internal longitudinal vessels 
in that specimen was about as follows: 

f Left side: dorsal 0 (4) 2 (8) 1 (5) 1 (8) 1 (2) O ventral. 

% Right side: dorsal 0 (4) 1 (9) 2 (5) 2 (4) 0 (2) 0 ventral. 

i: These vessels are spaced so as to form, with the transverse vessels, 
e large square or oblong meshes on the intervals between folds; toward 
_ the summits of the folds they become more closely placed. 

' Alimentary loop horizontally placed, U-shaped, the dorsal branch 
_ (formed by the intestine) being the shorter of the two. Stomach 
long and narrow, tapering gradually into the intestine, and bearing 
on its dorsal aspect a row of tufts composed of somewhat branched 
_ hepatic tubules. 

_ Gonads present on both sides of the body; on the left between the 
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side. The individual figured has two gonads on each side, but the 
number varies; the largest specimen has three on the left and two on 
the right side. The gonads themselves vary greatly in shape; when 
much elongated they are generally conspicuously constricted at one 
or more points; the ovaries alone extending through the constricted 
parts, while in the enlarged intervening segments small testes are also 
contained. Though the state of the specimens renders the study of 
the finer points of structure difficult, it seems not unlikely that the 
ovary discharges by an orifice at the posterior end of the entire 
gonad, while the testes in each seement probably discharge through 
an orifice on a papilla on that segment. 

Collected by the Albatross expedition only at station D5623 (off 
Makyan Island, 272 fathoms, fine sand and mud, Nov. 29, 1909), 
where eight specimens (No. 102, Cat. No. 5978 U.S.N.M.) were 
taken. These agree fairly well in most character with Sluiter’s speci- 
mens from several stations in the Malay region from depths rang- 
ing between 204 and 472 meters. The Albatross specimens have more 
vessels on some of the larger folds of the branchial sac, and the 
writer could find at most five instead of six folds on a side. However, 
considerable allowance must be made for individual variation in 
species of this genus, and the localities and depths lend support to 
the belief that no mistake is made in including them in the same 
species. As Sluiter (1904) has already pointed out, C. herdmani is 
very closely allied to C. reeumbens Herdman, 1881,1 although the 
latter is from a distant locality (between the Cape of Good Hope and 
Kerguelen Island) and much deeper water, 1,375 fathoms; but in 
this connection it is worthy of mention that Wocd-Mason and Alcock 


(1891) record specimens which are very close to (. recumbens, “if — 


not identical with it,” from the Indian Ocean (station 110 of the 
Indian Marine Survey steamer /nvestigator, 1,999 fathoms), indi- 
cating a wide distribution for Herdman’s species. With the informa- 
tion eyaslable it would, however, seem pereinbare to conclude that 
the two species are a aetiaeal 


Family STYELIDAE Sluiter, 1895. 
([=TETHYIDAH Hartmeyer, 1908-1909, and Van Name, 1912, not Huntsman, 
1912.] 
Genus STYELA Fleming, 1822. 
{=Tethywm Hartmeyer, 1908-1909, not Huntsman, 1912.] 
STYELA AREOLATA Heller. 
Plate 31, fig. 27. 


71823. Ascidia plicata LesuruR, Journ. Acad. Nat. Sci. Philadelphia, vol. 
ay D. 5, pl. -3,, tig G: 


ha eer 1882, p. 107, Disks figs. rer pl. 12, figs. 1-7. 
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21883. Styela plicata 'TRAUSTEDT, Vidensk. Meddel. Naturh. For. Kjoben- 
havn, ann. 1882, p. 123, pl. 5, figs. 6, 16. 

1878. Styela areolata Hetter, Sitz.-Ber. Akad. Wiss. Wien, vol. 77, p. 108, 
pl. 2, fig. 14. 

1906. Styela arcolata HrerpMan, Ceylon Pearl Oyster Fisheries. Special 
Rep. No. 39, p. 316, pl. 4, figs. 24-88. 

1909. Tethyum areolatun. HarrmMryer, Broon’s Tier-reich, vol. 3, suppl., 
Bn, A358. 

The following description has been prepared from the specimen 
| from station D5147 (Cat. No. 5980, U.S.N.M.) (see below), as it 


_ Body irregularly oblong or roughly cylindrical slightly curved, 
tapering abruptly at the anterior end and attached obliquely by the 
4 ere part. Branchial aperture four-lobed, nearly terminal; 


whitish externally 
_ with a slightly pearly 
lining; outer surface 
raised into irregu- 
larly rounded eleva- 
tions of different 
sizes near the aper- 


4 tures, but smoother ics 38-40.—Sryena AREOLATA HELLER. ‘38, nae AND 
3 o } RIGHT SIDES OF BODY. NATURAL SIZE. 39, DORSAL 
_ though not shiny on TUBERCLE. X 9. 40, DORSAL END OF AGONAD. X 12.5. 
_ the posterior and ven- 


tral portions. Length 26m.; greatest dorso-ventral diameter, about 
—14m.; lateral diameter about the same. 

_ Mantle muscles fairly well developed; the superficial layer, con- 
‘sisting chiefly of circular and transverse fibers, forms a practically 
continuous sheet, especially on the dorsal and anterior parts; the 
deeper layer, consisting largely of muscles radiating from the aper- 
_ tures and extending down the sides, is gathered into bands. 

_ Tentacles not very numerous; apparently about 16 large ones 
-Yepresenting two orders and, in addition, smaller ones in some of 
_ the intervals. 

Dorsal tubercle oval; its orifice horseshoe-shaped, with the open 
interval (which is so narrow as to easily escape notice) directed 
forward. 

— Dorsal lamina plain. 

Branchial sac with four well-developed folds on each side. Four 
or five orders of transverse vessels quite regularly arranged in some 
places, the smallest crossing the stigmata. Internal ieee 
vessels broad and flat, not very numerous; generally separated by 
f om five or six to sieht or nine stigmata on the intervals between 
* (Next to the endostyle there are often 12 or more stigmata 
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before the last internal longitudinal vessel is reached). The follow- 
ing is their arrangement on the right side: 


dorsal 4 (11) 3 (10) 4 (18) 3 (G6) 4 ventral. 


The stigmata are mostly quite long and narrow. 

Stomach short and broad, with 20 or more distinct longitudinal 
folds. The intestine forms a narrow strong bent loop bending and 
extending forward after leaving the stomach, then doubling back 
so as to pass along close to the border of the stomach and turning 
abruptly forward to form the rectum, which is long and has a deeply 
lobed aperture. 

Two gonads on the left and three on the right side. They have 
the form of stout, somewhat crooked tubes and are placed with their 
dorsal ends (where the orifice is situated) pointing toward the base 
of the atrial tube. They are well distended with eggs, which occupy 
the unattached side of the gonad (that next to the branchial sac), 


the testes, which are small and of simple or somewhat lobed form, — 


being crowded to the part next to the mantle. The individual sperm 

ducts extend around on to the free side of the ovary and unite there 

in the usual manner to form the common sperm duct, which opens 

with a two-lipped orifice on a papilla beside the neck of the ovary. 
Collected at two localities: 


No. 88. Station D5147 (off Sirun Island, Sulu Archipelago, 21 fathoms, coral 

sand and shells, February 16, 1908). One large individual with a 
very small and immature one attached to its base. (Cat. No. 5930, 
U.S.N.M.) 

No. 80. Station D5163 (off Observation Island, Tawi Tawi Group, Sulu 
Archipelago. February 24, 1908, 28 fathoms, coral sand). A 
fairly large (22 mm. long) specimen, apparently adult, but with- 
out gonads (Cat. No. 5929 U.S.N.M.). 


There can hardly be a doubt of the identity of these specimens 


with those from Ceylon (greatest depth 20 fathoms) referred by 
Herdman (1906) to Heller’s species. The Philippine specimen on 
which the description here given is based has fewer gonads on the 


clei side; the usual number of gonads, according to Herdman, being — 


1 or 2 on the left and 4 to 6 on the right side. Heller’s (1878) type 

was also from Ceylon. This species is doubtfully distinct from 
Styela plicata Lesueur, 1823, a large species widely distributed in 
the warmer parts of the world. See Traustedt, 1883. 


STYELA TINAKTAE, new species. 


Plate 382, fig. 40. 


Body rather elongate and somewhat curved, considerably flattened 


from side to side, and attached in an oblique position by the left — 


posterior part. Apertures slightly prominent, small, both 4- lobed; 


eF 
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the branchial terminal, the atrial a short distance back on the dorsal 
side. Test moderately tough and opaque, its substance whitish with 
~ a somewhat pearly lining, the outer surface of a brassy yellow color, 
rough with elevations separated by narrow but sharply defined fur- 
_ rows which cross each other in various directions. The elevations are 
largest and most irregular in form and size on the anterior and 
antero-dorsal parts of the body, becoming smaller and more numerous 
and more uniform in size on the posterior parts. Surface free from 
- incrusting material. Largest specimen, 40 mm. long, 16 mm. in 
_ dorso-ventral diameter. 

Mantle thick, adherent to the test, its muscular layers forming 
thick sheets. 

Tentacles few, probably about 16, comprising two sizes or orders. 
No atrial tentacles found. 

Dorsal tubercle elliptical, its orifice horseshoe shaped (nearly a 
_ complete oval) with the open interval forward. 

Dorsal lamina plain-edged in some parts, somewhat notched or 
 denticulate in others. 

_ Branchial sac with four well-developed folds on each side sepa- 
_ rated by broad intervals. Transverse vessels of three or four sizes, 
_ not everywhere regularly arranged, the smallest sometimes crossing, 
_ sometimes separating stigmata. Internal longitudinal vessels nu- 
_ Merous on the intervals as well as on the folds. The specimens were 


Right side: dorsal 10 (22) 9 (22) 9 (20) 7 (14) 5 ventral. 

Left side: dorsal 4 (26) 8 (20) 8 (20) 7 (12) 6 ventral. 
These vessels are separated on the intervals between folds by an 
average of five to seven stigmata. The latter are mostly rather long 
and narrow. 
Stomach rather elongate, with over 20 not very distinct or regular 
longitudinal folds in its wall. Intestinal loop rather narrow in an 
antero-posterior direction; margin of anus irregularly lobed and 
plicated. 
_ Gonads rather numerous on each side, especially on the right, long 
_ and tubular, always more or less sinuous, and sometimes very irregu- 
5 larly ea Some are divided into two or more branches ea 
the closed (ventral) end. The dorsal ends of the gonads are directed 
__ toward the base of the atrial tube; on each side of the body the gonads 
_ he nearly parallel to each other and quite close together, covering a 
considerable part of the side of the body. The ovary in each extends 
the whole length of the tube and fills all of it except the space occu- 
_ pied by the testes, which are rather large, pear-shaped or cleft into 
two or more lobes. They are rather irregulaly distibuted in the 
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gonad, lying against the side which is attached to the mantle. The 
individual figured (fig. 41) has 5 gonads on the left and 10 on the 
right side; another has about 6 on the left and 8 on the right side. 
There are two specimens (No. 136) (Cat. No. 6041, U.S.N.M.) of 
this species from station D5159 (off Tinakta Island, Sulu Archi- 
pelago, 10 fathoms, coral sand, Feb. 21, 1908), both of nearly the 
same size and form. ‘The stouter one is the type. There is also, in 
a bottle with no lecality, a broader and more flattened specimen (No! 
151) (Cat. No. 5991, U.S.N.M.), with an irregular laterally extend- 
ing pedicel-like process of the test arising from the posterior part of 
the body, which evidently assisted in attaching the animal. The — 
orifice of the dorsal tubercle is irregularly U-shaped instead of horse- 
shoe shaped, but, as in the other specimens, the open interval is 
forward. Though the 
individual has no re- 
productive organs de- 
veloped, it is probably 
of this species, which 
is apparently most 
closely allied to Stye- — 
la clara WHartmeyer — 


Fics. 41-43.—STyYELA TINAKTAE, NEW SPECIES. 41, LErT (1906, p- Le; text-fig. 


AND RIGHT SIDES OF BODY. XX .75. 42, DORSAL TU- 7) from Hakodato 3 
BERCLHE. X 8. 43, PART OF A GONAD. (THE SIDE OCCU- 2 a 
PIED BY THE TESTES IS ATTACHED TO THB MANTLE.) Japan. That form, 


le however, has but four — 
gonads on each side, fewer internal longitudinal vessels, atrial ten- — 
tacles present, and a differently shaped body. 

A small specimen (No. 20) (Cat. No. 5932, U.S.N.M.) from sta- ~ 
tion D5145 (near Jolo Light, February 15, 1908, 23 fathoms, coral — 
and shells) may also belong to this species, but is so immature that — 
this is uncertain. Tt has the body about 19 mm. long and is attached — 
obliquely by the posterior end, which is produced into a pedicel-like — 
extension that evidently assisted in attaching the body as in the case © 
of the last-described specimen. The body surface is smoother than in ~ 
the specimens described, though somewhat wrinkled, and the color — 
is nearly white. In its internal structure it apparently corresponds ~ 
sufficiently well with the present species if allowance is made for its — 
immature condition. 








Tentacles apparently about 16 in number. ay 
Dorsal tubercle with a horseshoe-shaped orifice, the open interval — 
forward. y 
Dorsal lamina plain-edged. i 
Four well-developed fl folds on each side the internal longi 
tudinal vessels distributed about as follows: ‘ 


dorsal 8 (14) 5-(12) 4 (18) 4 (9) 4 ventral. 
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Three sizes of transverse vessels, the smallest of which may either 
cross or divide the stigmata. Five to seven stigmata usually inter- 
vene between internal longitudinal vessels on the intervals between 
olds. 

Margin of anus lobed. 

Ovaries long and tubular with the testes arranged along their sides. 
The gonads are however very immature and their number was not 
determined. 

STYELA MAEANDRIA Sluiter, 1904. 


1904. Styela maeandria Sturrer, Siboga-Exped., vol. 56a, p. 77, pl. 9, figs. 18-20. 
: 1909. Tethyum macandrium HartMYER, Bronn’s Tier-reich, vol. 3, ae p. 1359. 


The single specimen which the writer has identified provisionally 
_ with this species is quite regularly egg-shaped, attached by the small 
_ end, and has the apertures very near together at the other end, the 
branchial being almost exactly terminal. 
Both are 4- lobed and only shghtly promi- 
nent in the preserved specimen. Test thin 
ind tough, the outside yellow, becoming 
browner anteriorly; the inner surface is 
yellowish and slightly pearly; the sub- 
stance on section yellowish white. The 
‘outer surface is minutely wrinkled, the 
wrinkles being mainly transverse and 
very close together, especially in the pos- BRS Seater ANE eer: 
Beerior parts of the body. The rides be- nia Suurver. 44, EXTER. 
tween these wrinkles are broken up into A wew. Xx 11. 45, Dor 
we S A SAL TUBERCLE, X 12.5. 
minute elevations which are coarser and 

"More prominent near the apertures. Height of specimen 31 mm.; 
‘greatest transverse diameter 18 mm. 

Mantle rather thin but with its transverse and longitudinal muscu- 
ee layers forming fairly continuous sheets. 

_ The tentacles could not be satisfactorily counted. 

Dorsal tubercle of circular outline, its orifice simply C-shaped with 
the open interval to the left and somewhat forward. Horns not 
incurved. 
_ Dorsal lamina irregularly notched along the posterior part. 

4 Branchial sac with four folds on each side separated by wide 
Intervals. Transverse vessels numerous, of several sizes rather irregu- 
larly arranged in some parts of the sac, but in other parts more 
-tegularly; even the smallest generally separate rows of stigmata. 
Internal longitudinal vessels very numerous, closely placed on the 
intervals as well as on the folds. Even on the intervals they are 
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mostly very short and of oval outline. Approximate distribution 
of the internal longitudinal vessels. 


Right side: dorsal 10 (84) 11 (28) 8 (80) 9 (14) 7 ventral. 
Left side: dorsal 6 (86) 10 (20) 10 (28) 10 (11) 8 ventral. 


Digestive and reproductive organs much as in Styela tinaktae just 
described. Stomach elongate, with numerous rather irregular plica- 
tions in its wall. Rectum rather long; margin of anus with numerous 
long lobes. | 

On the right side six tubular more or less sinuous gonads were dis- 
tinguished, placed in an oblique position more or less parallel to each 
other. On the left side the gonads were too much broken and dis- © 
placed to satisfactorily determine their number and arrangement. 
They were evidently fewer than on the right side and were very 
crooked, irregular in their distribution and more or less branched. 

The specimen (No. 48) (Cat. No. 5931, U.S.N.M.), is from station 
D5144 (off Jolo Light, 19 fathoms, coral sand, Feb. 15, 1908). The 
writer refers the specimen to Sluiter’s species in spite of some dis- 
crepancies, believing that as Sluiter had but one specimen, and the 
writer also but one, considerable allowance may reasonably be made 
for individual variation; and that the combination of a branchial 
sac with such closely placed vessels and several long tubular gonads 
on each side of the body is a sufficiently unusual one to justify regard-— 
ing various minor differences that exist as probably due to age or 
individual variation. Sluiter’s specimen was from latitude 8° 23’ 
80’’ S., longitude 119° 4’ 36’’ E., 69 meters. | 


Genus PANDOCIA Fleming, 1882 [POLYCARPA Authors]. 
PANDOCIA CIRCUMARATA (Sluiter), 1904. 
Plate 26, figs. 7 and 8. 


1904. Styela circumarata Siuirer, Siboga-EXxped., vol. 56a, p. 70, pl. 1, ‘ 


fig. 4; pl. 9, fig. 1. 42 
1909. Pandocia circumarata HartMeryer, Bronn’s Tier-reich, vol. 3, suppl, c 
p. 1868. 2) 


Body rather elongated, tapering anteriorly, flattened from side to 
side and extended at the posterior end in the case of both of the two 
specimens into a short broad laterally flattened pedicel by which the 
animal is attached. Apertures small, obscurely 4-lobed, the branchial — 
terminal, the atrial some distance back on the dorsal side. Test 
moderately thick, tough, opaque, of a yellowish white color with a 
pearly luster within and yellowish brown externally; external sur- 
face very rough and having a few deep furrows, longitudinal ones 4 
predominating, in aalaiices to smaller wrinkles and rough depres-— 


4 
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‘sions and elevations. It is not much incrusted with foreign material, 
except on the pedicel. Dimensions of the two specimens: 


cE 
: Station Station 
A D5174. 5144, 
ft mm. mm. 
RE RET ESTA CE pL rete so ees eee eS SE a ee 114 100 
‘ Length By TATE LCG Des eek eek Be oe Neh Ts ee a A eee 44 18 
BeSeVeN Elli GU INCLeN an 22 ee he Se el ee 33 42 
Dero GRE LORS UN VeT lee) oe ae Ee oe Se ee Se 16 19 
Distance EP IOC IMEC LUPES ss ee pea heer eee 24 38 


_ Mantle thick and opaque owing to the great development of the 

muscular layers, which form dek sheets. Mantle and internal tis- 

: sues and organs light colored. 

Large tentacles about 16, pr obably representing two orders; a few 
small ones irregularly ee ibuted in 

_ the intervals. 

; Dorsal tubercle large, longitudi- 

nally elongate, with a C-shaped aper- 

a open interval to the left, horns 
inrolled. 

t Dorsal lamina rather narrow, but 
_ wider posteriorly, plain edged. 

_ Branchial sac with four well-de- 

veloped folds on each side. They 

‘ise abruptly and are separated by 

wide intervals. The larger vessels sie. sts parainacta ei a oe see 

“are very stout and mrasenine. rans) AOPuITeE) 9 bier ANG icHt Sas 

OF BODY. X .75. 

_ Verse vessels of about five orders, the 

ee crossing the stigmata. Internal longitudinal vessels very 
umerous, separated on the intervals between canis by not more than 

five to seven stigmata on most parts of the sac and very closely 

crowded on the upper part of the folds. The following is an ap- 

eomation to their distribution: 








Right side: dorsal 6 (42) 9 (83) 9 (87) 9 (28) 6 ventral. 
Left side: dorsal 8 (40) 10 (30) 9 (35) 8 (22) 8 veniral. 









_ Esophagus short, stomach rather short oval, its walls not much 
+: licated externally; no pyloric caecum. feted large but forming 
a rather narrow loop. No abrupt bend at the beginning of the 
rectum, which is rather short. Margin of anus with many minute 
lobes. 

ox _ Gonads small and numerous, irregularly distributed on both sides 


di ficult to distinguish. They are elongate or phial- shared. often 
it egularly curved, and sometimes forked or branched. The numer- 
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ous small testes contained in them commonly lie in the part next to 
the mantle, crowding the eggs to the part next to the branchial sae, 
as in many other related species. 

The two specimens in the collection are from these localities: 


No. 116. Station D5174 (off Jolo Light, 20 fathoms, coarse sand, Mar. 5, 
\ 1908), (Cat. No. 6020, U.S.N.M.). 
No. 112. Station D5144 (off Jolo Light, 19 fathoms, coral sand, Feb. 14. 
1908), (Cat. No. 6019, U.S.N.M.). 


Sluiter’s type of this species, with the description and figures of 
which these specimens agree well in most characters, was also from 
the Philippine region (latitude, 6° 7’ 30’ N.; longitude, 120° 26’ E., 
16-23 meters). 


PANDOCIA AURATA (Quoy and Gaimard), 1834. 
Plate 25, figs. 5 and 6. 


1884. Ascidia awrata Quoy and GAIMARD, Voyage Decouv. Astrolabe, Zool., 
vol. 3, p. 559, pl. 3. 

1881. Polycarpa sulcata HerpMAN, Proce. Roy. Soc. Edinburgh, vol. 11, p. 73. 

1882. Polycarpa sulcata HerpMAN, Rep. Voy. Challenger, Tunicata, vol. 6, 
p. 159, pl. 23, figs. 9-18. . 

1884. Polycarpa sulcata vy. DrascHE, Denk. Akad. Wiss. Wien, vol. 48, 
p. 379, pl. 6, fig. 12; pl. 7, figs. 1, 2, and 2a. 

1885. Polycarpa sulcata Traustept, Vidensk. Meddel. Nat. For. Kjoben- 
havn, ann. 1884, p. 48. 

1890. Styela psoloessa Srurrer, Natuurk. Tijdschr. Neder. Ind., vol. 50, 


p. 339. 
1891. Styela psoloessa+Polycarpa sulcata HrrpMAN, Journ. Linn. Soe. 4 
London, Zool., vol. 23, pp. 588, 585. “3 
1895. Styela (Polycarpa) pneumonodes SiurverR, Denkschr, med.-nat. Gesell. . 
Jena, vol. 8, p. 179, pl. 10, figs. 1-3. % 
1898. Polycarpa aurata HrrpMan, Ann Mag. Nat. Hist., ser. 7, vol. 18 
p. 445. a 


1899. Polycarpa aurata HerpMaNn, Catalogue Australian Museum, Sydneyy 
Novi. ppol. 110: 
1902. Ascidia aurata WILLEY, Zool. Results on Material from New Britain 
New Guinea, ete., p. 712. > zi 
1904. Styela aurata Suuirer, Siboga-Exped., vol. 56a, p. 57, pl. 7, fig. 16. a 
1906. Polycarpa aurata Hrrpman, Ceylon Pearl Oyster Fisheries, Supple 
mentary Rep., No. 39, p. 318, pl. 5, figs. 1-6. ad 
1908. Polycarpa pedunculata Pizon (not Heller, 1878), Rev. Suisse e 
Zoologique, vol. 16, p. 216, pl. 12, figs. 21-24. 
1909. Pandocia aurata +P. pizoni (new name for P. pedunculata) Hamm 
MEYER, Bronn’s Tier-reich, vol. 3, suppl., pp. 1863 and 1484, 4 
Body normally of peculiar and characteristic form, tapering at 
the anterior end, broad and rounded at the posterior end; usually 
but not always ach compressed from side to side, and avait hav- 
ing the longitudinal body axis curved in about half a circle, so that. 


the anterior end, having the branchial aperture at its tip, points 
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Pies 


ef rectly upward, and the posterior end also more or less upward, the 
dorsal border of the body being deeply concave and the ventral very 
convex and very much longer than the dorsal. Atrial aperture on a 
papilla on the concave part of the dorsal border, near or behind the 
middle of the body. Both apertures 4-lobed. Attachment of the 
body by a small area on the convex ventral surface; this area being 
produced a little, sometimes to an extent making it proper to call it 
thick short pedicel. Test thick, opaque, of the consistency of soft 
leather, smooth but not shining externally, and rather dark colored 
in the alcoholic specimens (oine shade of brown or purple brown) ; 
not pearly within. The external surface has generally a few deep 
sharply defined but widely spaced furrows, mainly longitudinal in 
direction, but connected here and there by short cross furrows. The 
est contains branching vessels which end in rounded bulbs contain- 
ing brown pigment. Many of them are large enough to appear as 
‘small spots conspicuous to the naked eye in sections of the test. Size 





Fics. 47, 48.—PANDOCIA AURATA (QUOY AND GAIMARD), 47, LEFT AND RIGHT SIDES OF 
i BODY, ONE-HALE NATURAL SI1zZB. 48, DORSAL TUBERCLE. XX 5. 


of the largest specimen 90 mm. in greatest diameter and 25 mm. in 
m aximum thickness. 

_ Mantle thick, opaque, and adherent to the test, its muscles forming 
fairly continuous sheets. It is dark colored (brown), as are also the 
branchial sac and other internal organs. 

_ Tentacles few (about 18 or 20) nearly all large, small ones being 
veloped in few of the intervals. 

_ Dorsal tubercle large and flattened, more or less triangular in out- 
ine: it has in place of a single orifice, a variable and often rather large 
n umber of minute straight or curved slits or oval openings distrib- 
uted over its surface. 

_ Dorsal lamina plain edged. 

_Branchial sac with four well-developed folds on each side, sepa- 
rated by wide intervals. The course of these folds is greatly curved, 
owing to the above-mentioned curvature of the body axis. In most 
rts of the sac the smaller transverse vessels are generally of fairly 
miform size; at varying intervals larger ones occur, some being very 
large and stout. Small vessels crossing the stigmata are not present 
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in most places. Internal longitudinal vessels fairly numerous, both 
on the intervals and on the folds. Ina fairly large specimen a count 
of them resulted as follows: 


dorsal 4 (23) 5 (19) 6 (21) 4 (12) 5 ventral. 


Stigmata numerous and narrow; 7 or 8 intervene between internal 
longitudinal vessels on the intervals between folds in the dorsal part 
of the sac; in the ventral part often 10 to 12, or more; next to the 
endostyle the fields often contain about 20 stigmata. 

Intestine of large diameter, but forming a rather narrow loop in 
the posterior part of the body. Stomach inconspicuous, being neither 
of large diameter nor showing very distinct plications on the ex- 
ternal surface. Rectum moderately long, making a fairly sharp bend 
at its origin. Margin of anus with many lobes. 

Owing to the condition of the specimens, and to the fact that 
these organs are deeply buried in the thick opaque tissues of the 
mantle, the gonads are not easily distinguished. Apparently they are 
rather small short sacs containing eggs and small pyriform testes, 
and are distributed in moderate numbers on each side of the body — 
(on the left side anterior to the intestinal loop only). No evidence 
was found of their becoming confluent with each other as in the next 
following species. 

This species is represented by specimens from 5 stations; 21 
fathoms being the greatest depth recorded. 

No. 128. Mansalay, Mindoro (reef). June 4, 1908. One specimen, attached 
to a piece of coral. (Cat. No. 6014, U.S.N.M.) 

No. 107: Surigao, east coast of Mindanao (reef). May 8, 1908. One speci- 
men. (Cat. No. 6015, U.S.N.M.) 

No. 161. Station D5254, eff Linao Point, Gulf of Davao, 21 fathoms, sand 
and coral, May 18, 1908. One specimen. (Cat. No. 6018, 
U.S.N.M.) 

No. 159. Station D5156, off Tinakta Island, Sulu Archipelago, 18 fathoms, 
fine sand and shells, February 21, 1908. One specimen. (Cat. 
No. 6017, U.S.N.M.) 

No. 131. Tumindao Reef, south end, near Sibutu Island, Sulu Archipelago, 
February 26, 1908. Two specimens. (Cat. No. 6016 U.S.N.M.) 

There are specimens in the United States National Museum from 
Porta Galera Bay, Mindoro, collected by S. F. Light, who reports it 
common also at Culion Apo, and at Tatay, Palawan. 

This large and conspicuous form is common and widely distributed 
in the Malayan region, and was collected by the Stboga expedition 
at many stations, 74 meters being the greatest depth of any of them. — 
Herdman, 1899, has described a variety (plana) from Port Jackson, — 
Australia. In life P. aurata is said to be yellow or orange in color 
(Willey, 1902, p. 712). Pandocia botryllifera Michaelsen, 1912, from | 
Samoa is evidently a very closely allied form. 
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PANDOCIA PEDATA (Herdman), 1881. 


Plate 23, figs. 1-3. 

































1881. Polycarpa pedata HerpMAN, Proc. Roy. Soc. Edinburgh, vol. 11, p. 71. 

1882. Polycarpa pedaia HEeRDMAN, Rep. Voy. Challenger, vol. 6, Tunicata, 
p. 180, pl. 24, figs. 1 and 2 

1885. Polycarpa pedata RA eTED Vidensk. Meddel. Nat. For. Kjobenhavn, 
ann. 1884, p. 48. 

1891. Polycarpa pedata HerpMan, Journ. Linn. Soc. London, Zool., vol. 28, 
p. 583. 

1898. Styela whiteleggei HerpMAN, Ann. Mag. Nat. Hist., ser. 7, vol. 1, p 
445. (Nomen nudum.) 

1899. Styela whiteleggei HrrpMAN, nen oat Australian Museum, Sydney, 

No. 17, pp. 40 and 110, pl. Cyn. I, figs. 6 and 7; pl. Cyn. XIV, 

figs. 1-6. 

1904. Styela pedata Siurrer, Siboga-Exped., vol. 56a, p. 126. (Listed as not 

: found by expedition.) 

1908. Polycarpa pedata Pizon, Rev. Suisse Zoologique, vol. 16, p. 218. 

1909. Pandocia pedatat+Tethyum whiteleggei HARTMEYER, Bronn’s Tier- 
reich, vol. 8, suppl., pp. 1860 and 1364. 

Body usually somewhat elongated, tapering toward the anterior 
end, where the branchial aperture is situated, and broader and 
; eed at the poste- 
rior end; it may be aay 
either somewhat com- =Z\)\ ) st ae 
pressed laterally or 2) ) 
nearly round in cross 2 ) 
section. Usually it is 
attached in a nearly Fic. 49.—Panpocia prepara be aie LEFT AND RIGHT 
_ horizontal position (as- SE eae a 
suming the ventral to be the lower side) by means of an irregular 
but often long and narrow pedicel arising from the ventral region 
_ posterior to the middle of the body. One or more accessory perce 
arising near the main one may assist in the attachment, or a whole 
group of root-like processes may replace the single pedicel, which 
in any case often breaks up at its foot into root-like processes for 
_ attachment. Usually the body axis is curved so that the anterior 
end, and often the posterior also, is turned up (dorsally) to a greater 
or less extent, but this curvature is generally less pronounced than 
in P. aurata. Atrial aperture on a more or less conspicuous conical 
elevation on the dorsal surface posterior to the middle of the body, 
“sometimes very far back. Both apertures 4-lobed. The above de- 
‘scription will apply more or less satisfactorily to most of the speci- 
‘mens in the collection, but variations in the shape of the body, the 
extent of curvature of the body axis, length and character of the 
‘pedicel or processes for attachment, etc., are very great. Test 
‘usually light colored, hard, tough, ind opaque, not pearly within. 


101825°—Bull. 100—17——-7 





98 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Outer surface very variable in character, often merely deeply and 
irregularly wrinkled and furrowed, but in most of the specimens a 
greater or less part of the body, especially in the dorsal and anterior 
regions, is covered with low flattened rounded elevations separated 
by narrow shallow furrows, giving the surface more or less the 
appearance of a cobblestone pavement. One large specimen (from 
station D5218), which is very irregular in form with a deeply and 
irregularly wrinkled surface, but is apparently of this species, meas- 
ured about 78 mm. long by 44 mm. in height, exclusive of the processes 
for attachment. The other specimens are all considerably smaller, 
the largest 55 mm. long by 28 mm. high, exclusive of the pedicel and 
the papilla bearing the atrial orifice. 

The mantle aoa internal tissues have a dark brown color, as in 
P. aurata described above, and the internal structure is so similar 
to that species that a separate description, other than a mention of 
certain small differences, will be needless. 

The dorsal tubercle, though of similar structure, usually has more 
numerous and more minute apertures, giving its surface a spongy 
appearance. 

Internal longitudinal vessels more numerous. In one of the large 
specimens their distribution is about as follows on the right side of 
the body: 

dorsal 9 (24) 8 (22) 8 (25) 6 (19) 6 ventral. 


They are separated by narrower intervals and fewer stigmata, only 
3 or 4 on the intervals between folds in the dorsal region, and usually 
not over 5 or 6 in most parts of the ventral region except close to the 
endostyle. 

Intestinal loop proportionately broad; there is usually practically 
no forwardly extending terminal section or rectum, the intestine © 
making only a slight ace bend just before its termination, which | 
is ina “‘many-lobed orifice. ¢ 

Gonads elongated branching tubes more or less confluent to an — 
irregular network covering a large area on the right side and a 
smaller area (anterior to the intestinal loop) on the left side. Their 
branches often appear to anastomose so as to form meshes inclosed on 
all sides. 

Localities of the specimens (one specimen from each) : 

No, 97. Station D5218 (between Burias and Luzon, near Anima, Sola a 
Isiand, 20 fathoms, coarse sand, Apr. 22, 1908). Very large, | 
irregularly shaped specimen (Cat. No. 6019, U.S.N.M.). ‘P| 

No. 149. Station D5251 (off Linao Point, Gulf of Davao, 20 fathoms, coral, S| 
May 18, 1908.) (Cat. No. 6011, U.S.N.M.) . 

No. 158. Station D5250 (neaf the last, 23 fathoms, coral sand, May 18, 1 : 
(Cat. No, 6010, U.S.N.M.) 

No. 110. Station D5253 (near the last, 28 fathoms, coral, May 18, 1908). 
(Cat. No. 6012, U.S.N.M.) 





ASCIDIANS OF THE PHILIPPINES—VAN NAME. 99 


No. 148. Station D5146 (off Sulade Island, Sulu Archipelago, 24 fathoms, 
coral sand and shells, Feb. 16, 1908), (Cat. No. 6006, U.S.N.M.). 

No. 117. Station Dd158 (off Tinakta Island, Sulu Archipelago, 12 fathoms, 
coarse sand and shells, Feb. 21, 1908), (Cat. No. 6007, U.S.N.M.). 

No. 157. Station D5164 (off Observation Island, Sulu Archipelago, 18 
fathoms, green mud, Feb. 24, 1908), (Cat. No. 6008, U.S.N.M.). 

No. 123. Station D5640 (off Labuan Blanda Island, Buton Strait, 24 fath- 
oms, sand and broken shells, Dee. 13, 1909), (Cat. No. 6013, 
U.S.N.M.). : 

No. i60. Tumindao Reef, south end, near Sibutu Island, Sulu Archipelago, 
Feb. 26, 1908. One small, irregularly shaped and doubtful 
specimen (Cat. No. 6005, U.S.N.M.). 

_ The above considerable series of specimens well illustrates the 
_ variability in external form and appearance of this species and leaves 
_ no doubt in the writer’s mind that P. pedata.and Styela whiteleggei 
_Herdman, 1899, must be considered identical. P. pedata was de- 
_ scribed by Herdman from a single specimen collected by the Chal- 
_ lenger among the Philippine Islands, latitude 6° 55’ N.; longitude 
_ 122° 15’ E., 10 to 20 fathoms, sand. Styela whitelegget was described 
_ by the same author (1899) from specimens from Port Jackson, Aus- 
_ tralia. The indications are that the species is widely distributed and 
_ that other forms described as distinct may eventually have to be 
united with it. Except for the fact that it has but nine openings in 
_ the dorsal tubercle, Herdman’s description of P. irregularis, also 
_ from the Philippines, latitude 11° 37’ N.; longitude 123° 32’ E., 18 
fathoms, mud (see Herdman, 1882, p. 178, pl. 23, figs. 7 and 8), does 
not seem to differ too greatly from the present species to be regarded 
as possibly identical, but if this conjecture be correct the name pedata 
will still have priority. 

The close relationship between P. pedata and P. auraia (Quoy and 
_ Gaimard) is very evident from their curved body axis, peculiar 
- dorsal tubercle, pigmented internal tissues, and other characters, but 
_ in the former species the gonads do not appear to fuse to form a com- 
_ plex network as in the present one. 






















PANDOCIA QUADRATA (Herdman), 1881. 


Plate 31, fig. 34. 

1881. Polycarpa quadrata HERDMAN, Proc. Roy. Soc. Edinburgh, vol. 11, 
p. 78. 

1882. Polycarpa quadrata HerpMan, Rep. Voy, Challenger, vol 6, Tunicata, 
p. 173, pl. 22, figs. 8-10. 

1885. Polycarpa quedrata Traustept, Vidensk. Meddel. Nat. For. Kjoben- 
bhavn, ann. 1884, p. 48. 

1885, Styela quadrata Stuiter, Natuur. Tijdschr. Neder. Ind., vol. 45, p. 228. 

1891, Polycarpa quadrata HerpMAN, Journ. Linn. Soc. London, Zool., vol. 23, 
p. 583. 

1904. Styela quadrata Siuirer, Siboga-Exped., vol. 56a, p. 126. 

1904. Pandocia quadrata HarrMeyrER, Bronn’s Tier-reich, vol. 3, suppl., p. 
1364. 
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Body oblong or oval, more or less compressed laterally, attached by 
an area at or near the posterior end. Apertures both 4-lobed, quite 
widely separated, the branchial larger and nearly terminal, the atrial 
well back on the dorsal side, both but slightly if at all prominent in 
the preserved specimens. Test rather thin, dirty whitish in color; 
in the specimens preserved in formalin rather soft and flexible, but 
with a tough external layer. Surface wrinkled, bearing considerable 
adherent sand and mud; inner surface slightly pearly. Largest speci- 


men 25 mm. long, 20 mm. in dorso-ventral diameter, and 12 mm. (esti-. 


mated) from side to side. 

Mantle musculature only moderately developed, very diffuse, con- 
sisting of separate fibers which cross each other in various directions, 
forming on most parts of the body a fairly continuous layer without 
being gathered into conspicuous bands. Even the muscle fibers radi- 
ating from the base of the tubes remain separate, or form only very 
small groups. They are overlaid by circular fibers. 


| 


\\ 


a 


\ 
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Fies. 50-52.—PANDOCIA QUADRATA (HERDMAN). 50, LEFT AND RIGHT SIDES OF BODY. Nat 
URAL SIZE. 51, DORSAL TUBERCLE. X 10. 52, Gonap. SIDE ATTACHED TO MANTLE. 
10, 

Tentacles of several sizes but arranged with little regularity. 
Over 20 of them are fairly large; some small ones are also present. 

Dorsal tubercle small, its orifice elongated, forming a slightly S- 
shaped curve. 

Dorsal lamina fairly wide; plain edged. 

Branchial sae with four well-developed folds on each side, the 
fourth lower than any of the others. Transverse vessels numerous, 
somewhat variable in size, but in most parts of the sac little regu- 
larity of arrangement other than an alternation of larger and smaller 
ones is noticeable; the latter generally only cross the stigmata in 
some parts of their course; in other parts they become stouter and 
divide them. Internal longitudinal vessels very delicate, narrow, 
and inconspicuous. The following is an approximation to their 
arrangement on the left side of one specimen: 


dorsal 7 (20) 6 (18) 5 (16) 5 (10) 6 ventral. 
On the intervals between folds about 4 stigmata intervene between 


the internal longitudinal vessels in the dorsal region, and about 6 
in the ventral region. On the right side of the above specimen a 
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wide interval (in some places with 12 to 14 stigmata) intervenes 
_ between the median dorsal vessel and the first internal longitudinal 
_ vessel, and there are but three or four of those vessels dorsal to the 
_ base of the first fold. Along each side of the endostyle 10 or 12 
_ stigmata intervene before the last internal longitudinal vessel is 
_ reached. 
Intestinal loop small but broad and rounded; stomach small and 
rounded with about 20 rather inconspicuous longitudinal folds in its 
_ walls; practically no rectum; margin of anus with many small lobes. 
_ Gonads about a dozen on each side, attached to the mantle in an 
_ irregular row near the endostyle. Each gonad is a small oblong sac 
_ whose dorsal end is only slightly produced into a neck. The ovary 
_ ineach is central and elongated and bordered (on the side toward the 
- mantle also overlapped and covered) the rounded or pear-shaped 
_ testes. Though the sperm ducts were not traced, a small papilla on 
_ the side of the neck of the gonad probably bears the aperture of a 
_ duct common to all the testes in the gonad. 
_ Only two specimens (No. 30) (Cat. No. 5938, U.S.N.M.) in the 
- collection, both from station D5536 (off Apo Island, latitude 99° 
_ 15’ 45’ N.; longitude 123° 22’ E., 279 fathoms, green mud, Aug. 
_ 19, 1909). 

_ In referring these specimens to Herdman’s species (three speci- 
~ mens of which were obtained off Ki Island, 129 fathoms, mud) the 
writer does not overlook two important discrepancies, for Herdman 
designates the branchial folds as “slight,” though the internal lon- 
 gitudinal vessels are numerous and slender, as in the Philippine 
_ specimens. Herdman likewise states that there are “apparently” 
_ only three or four gonads on each side. This is, of course, subject to 
individual variation, and as most of the characters and the deep 
_ water habitat favor the probability that the two forms are identical, 
the writer will not undertake to establish a new species for these two 
_ small specimens. 
i PANDOCIA OVATA (Pizon), 1908. 

Plate 31, fig. 31. 


1908. Polycarpa ovata Pizon, Rev. Suisse Zoologique, vol. 16, p. 211, pl. 
11, figs. 15-20. 

1909. Pandocia ovata HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., p. 1484. 

_ Body oval in outline, strongly compressed from side to side, at- 

_ tached by one end; the apertures (both 4-lobed) on low elevations 

_ hear together at the other end. Test only moderately thick, opaque, 


placed wrinkles, but are practically free from incrusting foreign 
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matter. Height of largest specimen from place of attachment to 
branchial orifice, 45 mm.; greatest diameter at right angles to the 
above, 33 mm.; lateral diameter (estimated), 12 mm. or less. 

Mantle dark colored, its muscles composed chiefly of separate fibers 
or small irregular groups of fibers, the deeper and best-developed 
layer consisting of those radiating from the bases of the siphons or 
having a similar direction, the less complete superficial muscles cross- 
ing them at right angles or obliquely. 

Tentacles few: 12 to 16 large ones probably represent two orders, 
but are not very regularly arranged. Additional smaller ones occur 
in only a few of the intervals. 

Dorsal tubercle large but not prominent; its orifice C-shaped with 
the open interval forward; horns not inrolled or incurved. 

Dorsal lamina plain-edged, broader in the posterior part. 

Branchial sac with four well-developed folds on each side separated 
by rather wide intervals. Transverse vessels of four, in some places 





Figs. 53-55.—PANDOCIA OVATA (P1zoN). 53, LEFT AND RIGHT SIDES OF BODY. X .63. 
54, Dorsal TUBERCLE. X 8, 55, GONAD. SIDE NEXT TO BRANCHIAL SAC. X 25. 


five, orders quite regularly arranged, the smallest generally crossing 
the stigmata., Internal longitudinal vessels stout; their distribution 
in the largest specimen is about as follows: 

Right side: dorsal 4 (11) 5 (14) 6 (19) 5 (14) 4 ventral. 

Left side: dorsal 4 (10) 5 (15) 5 (18) 5 (13) 4 ventral. 

They are rather irregularly spaced; in general there are 8 or 10, 
sometimes 12, stigmata between them on the intervals between folds, 
but along the median dorsal vessel and endostyle 15 or more. 

Intestine of large diameter but forming a rather compact rounded 
loop within which a very large endocarp is situated. Stomach short 
and rounded, without conspicuous plications and with a poorly de- 
veloped pyloric caecum. Rectum abruptly bent forward; rather 
short; margin of anus with only very rudimentary yet numerous 
lobes. 


Gonads of the typical Pandocia type. Each a very small oval or 
rounded sac with a very short neck, containing a central mass of eggs 
bordered by a varying but not very large number of pyriform male 
glands whose ducts converge on the unattached side of the gonad 
toward the base of a papilla situated beside the neck of the gonad. 
They unite and discharge by a common orifice at the summit of this _ 
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_ papilla. The gonads are exceedingly numerous (100 or more on a 
. side), are distributed singly or in regular rows or groups over the 
_ inner surface of the mantle on most an the right side and the part of 
the left side not occupied by the digestive tract. 

_ This species was obtained at the eens two stations only: 


No. 24. Station D5144 (off Jolo Light, 19 fathoms, coral sand, Feb. 15, 
1908). One specimen (Cat. No. 5935, U.S.N.M.), to which a very 
immature ascidian, perhaps a young individual of this species, 
was attached. 

No. 150. Station D5149 (off Sirun Island, Sulu Archipelago, 10 fathoms, 
eoral and shells, Feb. 18, 1908). One specimen. (Cat. No. 
602 F, U.S.N.M.) 






















This is a very typical species of the genus Pandocia. It was de- 
scribed by Pizon (1908) from Amboina and is very closely allied to, 
if distinct from, Pandocia stephenensis Herdman, 1899, from Port 
_ Jackson, Australia. It is also allied to P. obtecta (Traustedt), 1883 
_ (syn. Polycarpa multiphiala Verrill, 1901) of the West Indies and 
_ Bermuda (see Van Name, 1902), but is distinguished from the last by 
_ fewer internal] longitudinal vessels on the folds and especially by the 
_ very much more numerous and smaller and more rounded gonads, 
_ which contain fewer eggs and fewer testes than in those of the West 
_ Indian form. 

<A specimen of Pandocia pedata from station D5640 (off Labuan 
 Blanda Island, Buton Strait, Dec. 18, 1909, 24 fathoms, sand and 
_ broken shells) has several very young ascidians (No. 73) attached 
to its surface. They are of flattened form attached by the whole 
_ yentral surface, and have four well-developed branchial folds on each 
side, rather numerous internal longitudinal vessels, and a longi- 
 tudinally plicated stomach with a rudimentary caecum. Immature 
_ gonads of the usual Pandocia type were distinguished in the largest 
‘Individual, which was only about 2.5 mm. long. The specimens, 
though perhaps of the present species, are too immature for satisfac- 
_ tory identification in the present state of our knowledge of the 
 ascidians of this region. 


Genus POLYANDROCARPA Michaelsen, 1904. 
POLYANDROCARPA MAXIMA (Sluiter), 1904. 
Plate 31, fig. 33. 
1904, Gynandrocarpea maxima Raye, Siboga-Exped., vol. 56a, p. 98, pl. 15, 
figs. 5-7. 
1909. Polyandrocarpa maxima mittee Bronn’s Tier-reich, vol. 3, suppl., 
p. 1370. 
_ The only specimen consists of a compact cluster of about nine in- 
dividuals growing one upon the other and so completely fused into 
an irregular oval mass that it would be taken for a single large 
ascidian were it not for the many apertures (which are 4-lobed and 
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each raised on small, rough, sharply defined papilla) that are scattered 
over the surface. Test tough, yellowish white, opaque, and moder- 
ately thick in some places, but in the interior only thin laminae gen- 
erally separate adjacent individuals. The surface, though with some 
wrinkles, is in many places fairly smooth, but never shiny, and is 
nearly free from incrusting materials. Sjze of entire cluster 28 mm. 
by 21mm. The individuals are of different sizes, the largest 17 mm. 
long, but it is not unlikely that they are all somewhat immature. 
The following details were made out in the larger individuals: 

Apertures widely separated. Mantle thin and delicate, its mus- 
culature shght. 

Tentacles of 8 sizes quite regularly arranged; normal total number 
probably 32. 

Dorsal tubercle oval, broader than long, with a transversely elong- 
ate aperture which forms a complete oval except for a very small 
open interval on the forward side. 

Dorsal lamina plain-edged. 





Fics. 56, 57.—POLYANDROCARPA MAXIMA (SLUITER). 56, LEFT AND RIGHT SIDES OF BODY 
OF ZOOID. X 1.5. 57, GONAD. SIDE NEXT TO BRANCHIAL SAC. X 36, 


Branchial sac with four well developed folds on each side, which 
are separated by wide intervals. Transverse vessels of three orders 
fairly regularly arranged, the smallest crossing the stigmata. In- 
ternal longitudinal vessels distributed about as follows on the right 
side of a large individual. 


dorsal 4 (18) 5 (16) 5 (16) 4 (11) 6 ventral. 


They are generally separated by from four to six stigmata on the 
intervals between folds. 

Stomach short and rounded with a varying number (about 15 
to 20) of longitudinal folds, but no caecum worthy of a name, though 
a slight protuberance exists in its place. Intestinal loop forming a 
more or less rounded curve of varying width, then bending abruptly 
forward to the rather short rectum. Margin of anus two-lipped. 

Immature reproductive organs were found in two of the larger 
individuals, and consisted of a few (not over five or six) oval or 
flask-shaped gonads on the inner surface of the mantle on each side 
of the body. They each contain an ovary in the part lying against 
the branchial sac and a double row of testes in the part next to 
the mantle, the sperm ducts embracing the ovary and uniting to 
form a common duct which lies upon the free surface of the ovary 
and ends on a papilla beside the ovarian opening in the usual manner. 
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Locality of the only specimen, No. 46 (Cat. No. 5959, U.S.N.M.) : 
Station D5141 (off Jolo Light, 29 fathoms, coral sand, Feb. 15, 1908). 
_ The type and only specimen of Sluiter’s species was from Salibabu 
‘Island (reef). According to his description the internal longitudinal 
yessels are considerably less numerous than in the Philippine speci- 
‘men; possibly he may have made the count on a smaller and less 


mature zooid. 


Genus EUSYNSTYELA Michaelsen, 1904. 
EUSYNSTYELA LATERICIUS (Sluiter), 1904. 
Plate 26, fig. 9. 
1904. Gynandrocarpa latericius Sturrer, Siboga-Hxped., vol. 56a. p. 94, 
pl. 15, figs. 8-11. 
1909. Polyandrocarpa latericius AHarrmMmyer, Bronn’s Tier-reich, vol. 3, 
suppl., p. 1370. 


- Colony flat and expanded, averaging about 3 mm. thick, the upper 
surface fairly smooth and free from adhering material, but raised 
‘into low, distinctly 
bordered, rounded 
elevations of ellipti- 
cal outline when seen 
from above. Each 


‘of these elevations, iy <\) 
which are usually ey | 





quite close together, 
is caused by the body 
of a zooid and bears Y 
upon its surface the 4 





tw rtu a. 59 

ig ° pepe t ae of th S Figs. 58-60.—EHUSYNSTYELA LATERICIUS (SLUITER). 58, 
-zooid, which are Lerr AND RIGHT SIDES OF BODY OF ZOOID. X 6. 59, 
raised on low flat- Parv? OF THE CIRCLE OF TENTACLES AND DORSAL TUBERCLE. 


Ld. 660; Gonap 19: 


tae, the branchial near the anterior end of the zooid, the atrial far 


back on the dorsal surface. The branchial aperture is distinctly 
‘square, the atrial is more nearly round. 


: Test very tough and leathery; yellowish white, thick between 
d beneath the zooids, but thin over them. Under magnification 


| ating from the apertures, others having a elliptical course parallel 
and concentric with the outline of the body. Owing to the tough 
character of the test, vascular connections between the zooids, though 


doubtless present, were not successfully traced. 
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Mantle moderately thick; its muscles are not gathered into con- 
spicuous bands. 

Tentacles apparently normally 16, of two sizes placed alternately. 
At their bases an annular membrane extending around the whole 
circle unites them all together. Atrial tentacles are present, but are 
so minute and slender as to easily escape notice. They are arranged 
in a large circle. Peculiar thread-like appendages of the inner wall 
of the mantle in the atrial region have been described by Sluiter 
(1914) in this species, and are present in the Philippine specimens 
also. 

Dorsal tubercle elliptical, with the long diameter placed longitu- 
dinally; its orifice of similar outline, also with its long diameter 
longitudinal. 

Dorsal lamina plain-edged. 

Branchial sae with four distinct folds on each side and numerous 
internal longitudinal vessels. Their distribution in a large zooid 
was found about as follows: 

Right side: dorsal 2 (14) 4 (8) 4 (18) 8 (6) 2 ventral. 
Left side: dorsal 2 (13) 4 (9) 38 (12) 4 (7) 2 ventral. 

Transverse vessels of nearly uniform size. Only 2 to 3 stigmata 
generally intervene between internal longitudinal vessels on the inter- 
vals between folds, but a larger number occur between the endostyle 
and last vessel, and 8 or 10 stigmata are often present between the 
median dorsal vessel and the first internal longitudinal vessel, espe- 
cially on the right side of the body. Stigmata oblong or elliptical, — 
often rather wide. A 

Esophagus short and curved; stomach short with few (about 19) ? 
longitudinal folds and a small curved pyloric caecum. Intestine — 
large, running forward from the stomach, then bending back along — 
its side. The rectum is only moderately long, and begins with a . 
sharp forward bend of the intestine. Its orifice is two-lipped. ‘ 

Gonads rounded or oval sacs, each normally containing a consider- is 
able number of eggs and two large oval or sausage-shaped testes. i 
These gonads may number a dozen or more on each side of the body _ 
and are placed in an irregular row each side of the mid-ventral line, — 
attached to the inner surface of the mantle. aH 

The larger of the two colonies (No. 124), (Cat. No. 5977, 
U.S.N.M.), is from station D5557 (near Cabalian Point, Jolo Island, 
13 fathoms, sand and coral. September 18, 1909). The other (No. % 





Island, February 11, 1908. The Philippine specimens have the i 
longitudinal vessels more numerous and have somewhat smaller — 
zooids than Sluiter’s type, which was from Sarassa Island, 36 meters. # 
The writer has in no case found more than two testes in a gonad s 
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Bnd therefore places the species in the genus H'usynstyela Michael- 
sen, 1904, instead of Polyandocarpa. Eusynstyela imthurni (Hard- 
man), on Ceylon (Herdman, 1906, p. 330, pl. 7, figs. 1-9; pl. 9, 
‘fig. 4), is evidently a very closely aid form. 

i Genus STOLONICA Lacaze-Duthiers and Delage, 1892. 


_ While the following species does not conform strictly to the generic 
diagnosis given by Hartmeyer (1909) in respect to the arrangement 
_ of its gonads, the difference does not seem to warrant separating 
it from that genus. 

4 STOLONICA STYELIFORMIS, new species. 

; Plate 29, figs. 17-19. 

_ Zooids oblong or somewhat cylindrical, tapering rather abruptly 


_at the anterior end, attached by the posterior end, the apertures (both 
‘ -four-lobed) on rather prominent Kh the branchial at the an- 
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8s. 61-—63.—STOLONICA STYELIFORMIS, NEW SPECIES. 61, LEFT AND RIGHT SIDES OF 
BODY OF ZOOID. X 1.5. 62, DORSAL TUBERCLE. X 15. 63, GONADS. X 12.5. 


terior end and the atrial a little way back on the dorsal side. Colony 
| onsisting of a more or less dense cluster of zooids, which, though 
attached to the object on which they grow by the posterior end only, 
4 are often so crowded together that the posterior parts of their bodies 
are in close contact and adhere together, but they do not fuse, and 
can be torn apart without injuring the test. The anterior part at 
least of the body of each zooid is free and separate from adjacent 
-zooids. The largest specimen (No. 180), (Cat. No. 5995, U.S.N.M.), 
though evidently only a part of a colony, completely surrounds a 
‘section of the stem of an alcyonarian for a length of about 60 mm. 
‘ and consists of about 100 closely placed zooids, mostly of fairly 
uniform size (14 mm. to 16 mm. long and 6 mm. to 7 mm. in dorso- 
ventral diameter). Another colony (No. 113) is similar but more 
irregular, and has zooids of less uniform size. In neither of these 
colonies are the zooids mature. In specimens from stations D5174 
and D5555 the zooids are larger, sometimes reaching 23 mm. or more 
in length, and are fully adult. They are generally less closely 
crowded, their bodies being separate for the whole length; the 
posterior end is often narrowed into a short pedicel-like extension 
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whose expanded base is continuous with that of adjacent zooids. 
Connection between the zooids of the colony is by vascular processes 
from the posterior end of the body and appears to persist under 
normal conditions in fully adult zooids. 

Test not thick but tough and opaque, of a brownish color exter- 
nally, becoming purplish brown about the apertures. In the zooids 
from station D5174 this purplish color is distributed in about four 
broad stripes radiating from the branchial aperture and extending 
some distance back. External surface rather rough, somewhat 
wrinkled and slightly incrusted with foreign material; internal sur- 
face with a thin whitish, slightly pearly layer. 

Mantle moderately thick, adherent to the test; its muscles fairly 
well developed but not gathered into conspicuous bands. Individual 
fibers or slender groups of a few fibers form a network with small 
more or less rectangular meshes. 

Tentacles about 382; of three sizes arranged with some regularity. 

Dorsal tubercle much elongated longitudinally, with a slitlike or 
long oval orifice. 

Dorsal lamina plain-edged. 

Branchial sac with but two folds on each side separated by rather 
wide intervals. The grouping of the internal longitudinal vessels 
does not appear to indicate other rudimentary folds. The branchial 
sac is not symmetrical, being more expanded and with more numerous 
internal longitudinal vessels on the right than on the left side. 
Transverse vessels rather widely spaced, of 2 sizes placed alternately, 
the smaller crossing the stigmata which are rather long. Internal 
longitudinal vessels numerous and slender, separated by about three 
or four stigmata on the intervals between folds. In a large zooid their 
distribution was found as follows: 

Right side: dorsal 9 (16) 9 (14) 9 ventral. 
Left side: dorsal 6 (15) 9 (12) 7 ventral. 
In another individual: 


Right side: dorsal 5 (17) 8 (14) 9 ventral. 
Left side: dorsal 3 (14) 7 (12) 9 ventral. 


Stomach short and rounded, with 20 to 25 longitudinal plications but _ 
no caecum. Intestine of large diameter, but forming a rather small — 


loop. Rectum long. Margin of anus smooth or nearly so. 
Reproductive organs were found only in the specimens from 


stations D5174 and D5555. These also contain large tailed larve in 4 
the peribranchial cavity. Only the ovaries form compact gonads, 5 
each gonad consisting of a group of a very few eggs (but one of | 


en appears to become very large at a given fal inclosed in a 


small sac having a large irregularly lobed opening produced intoa | 


papilla or very eho oviduct. These female gonads, which average i 
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: 20 to 30 in total number in large zooids, are distributed in the two 
_ rows, one on each side of the mid-ventral line. The row on the 


right side is the longest, not only extending nearly to the posterior 
end of the body, but at that point curving dorsally and extending 
a little way forward in the dorsal region of the right side. The row 
on the left side does not, ordinarily at least, reach near to the poste- 
rior end of the body. The testes are not grouped into distant 
gonads; they are small rounded or pear-shaped glands, not cleft 
into lobes, and are very numerous, being distributed in groups, irreg- 
ular rows, or singly on the inner surface of the mantle. They are 
most abundant on the posterior dorsal region, chiefiy but not entirely 


to the right of the mid-dorsal line. They are also very abundant in 


the ventral region, among or alongside of the female gonads. A 


_ few are scattered in other places, especially on the right side of the 
body, and in continuation forward or backward of the rows of 


female gonads. The sperm ducts are difficult to trace, but it is evi- 


_ dent that those of testes lying near together in a group often join 
_ to form common ducts. 


The specimens are from the following localities: 


No, 180. Station 5134 (off Balukbaluk Island, Sulu Archipelago, 25 
fathoms, fine sand, Feb. 7, 1908). Large colony; no repro- 
ductive organs found in zooids. (Cat. No. 5995, U.S.N.M.). 

No. 113. Station D5136 (near Jolo Light, 20 fathoms, sand and shells, 
Feb. 14, 1908). Large colony; no reproductive organs found 
in zooids. (Cat. No. 5994, U.S.N.M.). 

No. 121. Station D5174 (off Jolo Light, 29 fathoms, coarse sand, Mar. 5, 
1808). Type colony. (Cat. No. 6042, U.S.N.M.) 

No. 17. Station D5555 (off Capalian Point. Jolo, 34 fathoms, coarse sand, 

: Sept. 18, 1909). (Cat. No. 5996, U.S.N.M.). 


In the distribution of the gonads this species differs somewhat 
from those thus far included in the genus Stolonica. It might be 
placed in the genus Heferocarpa Lacaze-Duthiers and Dalage (1892) 


as modified and defined by Michaelsen (1911) with but little altera- 


tion of his diagnosis except that the existence of budding and the 


_ formation of true colonies is uncertain in the species thus far placed 


in Heterocarpa. The writer can not feel any doubt of it in the case 
of the present species; moreover if compound species are admitted 


to Heterocarpa the chief reason for maintaining it as a distinct genus 


_ disappears. 


STOLONICA VESICULARIS, new species. 
Plate 32, fig. 39. 


‘The colony or colonies in the only specimen almost entirely cover 


the surface of the body of a large simple ascidian (IMicrocosmus 
_ exasperatus Heller). The zooids are rounded and sac-like, some- 
_ times higher than wide, and attached by the posterior end, but only 
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slightly, so that they are easily broken away. The two small 4-lobed | 
or square apertures are near together on the part of the body oppo- 
site the area of attachment and are slightly prominent. The colony — 
contains individuals of various sizes and ages; from very immature 
and minute ones up to those having a diameter of 3 mm. to 4 mm. 
In some parts of the colonies the individuals are quite crowded, so 
that their form is more or less modified by the pressure of the adja- 
cent ones, but the connection between them, especially in the case 
of the larger ones, is but shght and is by means of slender root-like 
processes of the ventral region in which small vessels run. Test — 
thin, parchment-like and slightly translucent, its surface somewhat — 
rough and thinly incrusted with sand in the larger individuals. 
Its color is yellowish, sometimes tinged with purplish brown about 
the apertures. . 
Mantle thin, adherent to the test, its musculature not greatly de-— 
veloped. Transverse and longitudinal fibers are numerous but are — 
not for the most part gathered into bands. 
Tentacles apparently normally 16, of two sizes placed alternately. — 
Dorsal tubercle small; oval with its long diameter transverse to — 
the body axis. Its orifice is a straight or slightly curved slit like- — 
wise transverse to the body axis. 
Dorsal lamina plain-edged. 
First fold of the branchial sac well developed on each side of the 
body, especially on the right side. On the left side it is more promi- 5 
nent in the posterior region. One or two additional rudimentary or 
vestigial folds, indicated chiefly or entirely by a somewhat closer 
grouping of the internal longitudinal vessels, are recognizable in- 
large zooids, showing more distinctly on the right than on the left side 


‘ 
4 
‘ 
of nn body. The snes of the internal longitudinal vessels was — 


found as follows in a large zooid: g i 
Night side: dorsal 5 (25) 4 (5) 6 (7) 8 ventral. + 
Left side: dorsal 4 (23) 5 (4) 10 ventral. : 





of a stigmata or even less. The stigmata are rather wide. Tranall 
verse eae of two (in some places three) sizes, the smallest cross- 
ing without interrupting the stigmata. “ 

Stomach short and wide with numerous (in large zooids about 30) | 
narrow longitudinal folds in its walls, and a rather long but slendeml 
curved pyloric caecum. Intestine forming a rather compact rounded 
loop; rectum moderately long, the intestine making a considerable | 
bend where the rectum commences. Margin of anus smooth with a 
thickened border. : 

Ovaries few (about five to seven) situated on the right side sod 
and close to the posterior part of the endostyle. They are smal 
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by “sacs, each containing a few eggs which are apparently discharged 
_ by an orifice on a neat too short to be termed an oviduct. Testes 
“more numerous (15 to 20) than the ovaries; they are rather large 
and are generally cleft into several lobes, sometimes of quite irregular 
outline. They are mostly arranged in a row of the left ventral 
: region; just anterior to the intestinal loop this row bends dorsally 
- and forward for a little distance. A few of the testes are situated 
on the right side along the endostyle, continuing forward the row 
of female gonads. In a few cases hermaphroditic gonads, each con- 
taining a testis and a small group of eggs, were found replacing one 
_or two of the female gonads. 

The type and only specimen (No. 135) (Cat. No. 6034 U.S.N.M.) 
is from station D5145, off Jolo Light, 23 fathoms, coral sand and 
shells, February 14, 1908. 
_ This species is closely allied to S. socialis Hartmeyer, 1903 (see 
also Michaelsen, 1904), of the northwestern European coasts. In 





4 ‘Fics. 64—66.—STOLONICA VESICULARIS, NEW SPECIES. 64, LEFT AND RIGHT SIDES OF BODY 
4, OF ZOOID. X 6. 65, DORSAL TUBERCLE. X 20. 66, Gonaps. X 20. 

that species, however, gonads with ovaries only do not occur, and the 
osterior part of the row of gonads on the right side is composed 
entirely of hermaphroditic gonads. Other minor differences also, 
as well as the geographical separation and different climatic condi- 
tions of the localities of the two forms make it appear necessary to 
_ regard this as a new species. 


s 


Family BOTRYLLIDAE Verrill, 1871. 


Genus BOTRYLLOIDES Milne-Edwards, 1841. 
BOTRYLLOIDES TYREUM Herdman, 18386. 


1886. Botrylloides purpureum HerpMan (not v. Drasche, 1883), Rep. Voy. 
Challenger, vol. 14, Tunicata, p. 41. Name changed in same work 
(pp. 344 and 381) to B. tyreum; pl. 1, figs. 1-3; pl. 2, figs. 1-11. 
Not Sarcobotrylloides purpureum Herdman, 1891 (see Herdman, 


1889, p. 104). 

1891. Botrylloides tyreum HerpMan, Journ. Linn. Soc. London, Zool., vol. 
23, p. 608. 

1898. Botrylloides tyreum GorrscHatpt, Abhandl. Senckenb. Gesell., vol. 
24, p. 642. 


1904, Botrylloides tyreum Suvirer, Siboga-Exped., vol. 56a, p. 101. 
1909. Botrylloides tyreum Harrmeryerr, Bronn’s Tier-reich, vol. 8, suppl., p. 
1380. 
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In the only well-preserved specimen in the collection the colony is 
thin and expanded, surrounding a piece of branching coral for a 
length of about 40 mm. The coral polyps protrude through open-. 
ings piercing the colony, which does not appear to exceed 3 mm. in 
thickness at any point. Test translucent and pale purplish in color; 
the zooids, which are arranged in complex branching systems, are 
darker purple. 

Zooids rather elongate, attaining a length of about 2 mm. to 2.5 
mm. when moderately contracted. Branchial aperture with 6 bifid 
lobes. Atrial aperture large and commonly produced into a short 
tube of large diameter, the anterior margin of which is often extended — 
to form a languet of considerable length, but 
there is great individual variation in this respect. 

Eight tentacles (four large and four small, 
placed alternately) are readily distinguishable; 
the existence of additional third order tentacles 
is probable. 

Branchial sac long, with 15 to 16 rows of stig- 
mata in some zooids, in others somewhat fewer; | 
about 23 stigmata in a row on each side. Three — 
internal longitudinal vessels on each side, spaced 
apart about the width of five stigmata. Eight or 
nine stigmata, however, intervene between the 
last internal longitudinal vessel and the endo- 





Fic. 67.—BoOTRYL- 
LOIDES MTYREUM style. 


ek ane. Stomach with about 10 or 11 rather narrow ~ 
longitudinal folds and a small caecum. (No — 
caecum is mentioned or figured by Herdman, 1886.) Anus slightly — 
2-cleft. ; 
Testes few in the zooids examined. Some of the zooids contain a 
single large egg on one or both sides of the body anterior to the testes. : 
The well-preserved colony (No. 127) (Cat. No. 6031, U.S.N.M.) — 
mentioned above is from station D5144 (off Jolo Light, Feb. 7, 1908, © 
19 fathoms, coral sand). A small, poorly preserved specimen (No. 
67) (Cat. No. 5907, U.S.N.M.), as of the same species, is 
from station D5146 (near Sulade Island, Sulu Archipelago, Feb. 16, ; 
1908, 24 fathoms, coral sand and shells). i 
The type of this species was obtained by the Challenger Expedition — 
in latitude 11° 37’ N.; longitude 123° 31’ E.,18 fathoms. Gottschaldt — 
(1898) records a eat colony from Te and the Siboga Expedi- 
tion (see Sluiter, 1904, p. 101) obtained it at several other locality a 
on reefs in the Males region. | 
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Family RHODOSOMATIDAE Hartmeyer, 1908. 


_ In addition to the two genera of this family at present known from 
the Philippine region, Cored/a Alder and Hancock, 1870, will doubt- 
4 less eventually be found there, as it occurs elsewhere in the Malay 
4 Archipelago and in Japan. 


Genus RHODOSOMA Ehrenberg, 1828. 
RHODOSOMA PAPILLOSUM (Stimpson), 1855. 


1855. Schizascus papillosus Stimpson, Proce. Philadelphia Acad. Sci., vol. 8, 
De otk. 

1885. Rhodosoma napillosum TRAUSTEDT, Vidensk. Meddel. Nat. For. Koben- 
havn, ann. 1884, p. 9. 

1891. Rhodosoma papilloswn HrrpmMan, Journ. Linn. Soe, London, Zool., 
vol. 23, p. 598. ’ 

1901. Rhodosoma papillosum Harrmeryer, Archiv. f. Natur-geschichte, vol. 
67, suppl., pp. 158 and 161, pl. 4, figs. 2, 9-11. 

1904. Rhodosoma papillosum Siurrer, Siboga Exped., vol. 56a, p. 26, pl. 1, 
fig. 2; pl. 4, figs. 46. 

1906. Rhodosoma papillosum Hartmeyer, Zool. Anzeiger, vol. 31, p. 25. 

1906. Rhodosoma papillosum HEerpMAN, Ceylon Pearl Oyster Fisheries, Sup- 
plementary Report No. 39, p. 302. 

1907. (Rhodosoma) papillosum SrevicerR, Bronn’s Tier-reich, vol. 8, suppl, 
p. 1077. 

1909. Rhodosoma papillosum HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1390. 


_ Body rounded at one end, broader and obliquely truncated at the 
' other, and attached by a large part of the right side. The truncated 
end of the body is formed into a valve or cover hinged at the at- 
tached side and separated from the main portion of the body by 
_a deep mouth-like cleft lined with thin flexible test; the test else- 
“where is thicker and more rigid. The two apertures are situated 
_in the flexible test in the cleft and the valve or cover can close tightly 
“against the main part of the body, shutting off the apertures from 
the exterior and entirely concealing them. Branchial aperture with 
7 to 9 lobes; atrial aperture with 6 less conspicuous lobes. Test 
on body and cover tough and fairly rigid, colorless and transparent, 
with a smooth clean external surface in most of the specimens, ex- 
cept that the margins or lips of the mouth-like cleft are studded 
with numerous minute conical elevations, each bearing a short spine. 
The spines are sometimes provided with one or more short lateral 
projections. One specimen, however (that from station D5139), 
had the body surface somewhat incrusted with foreign material. 
Dimensions of two largest specimens (valve closed), 42 mm. by 29 
mm. and 32 mm. by 22 mm., respectively. 
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Mantle thin, not adherent to the test in preserved specimens ex- 
cept in the region of the apertures. Musculature very slight or ~ 
almost wanting on most parts of the body, but slender bands radiate — 
from the apertures and generally unite in groups to form larger . 
bands. These, however, do not extend far from the apertures except — 

' 





those near the two angles of the mouth-like cleft. There the bands 
are long and stout and closely grouped, and serve to move the valve 
or cover. 

Tentacles simple, rather small and widely spaced, about 32 in 
number of 3 orders rather regularly arranged; in addition there . 
are a few fourth-order tentacles in some parts of the circle. (This 
count was made in one of the largest specimens.) | 

Dorsal tubercle C-shaped with strongly incurved horns; the open © 
interval directed forward. 
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Fics. 6&8--71.—RHGDOSOMA PAPILLOSUM (STIMPSON). 68, EXTERNAL VIEW. X 1.25. 69, 
DoRSAL TUBERCLE, PAKT OF DORSAL LAMINA, AND PART OF THE CIRCLE OF TENTACLES. 7 
X 16. 70, ParRT OF BRANCHIAI. Sac. X 15. 71, STOMACH, PART OF INTESTINE, AND ; 
GONADS AS SEEN THROUGH MANTLE. X 2.9. 


Dorsal lamina represented by a series of small, rather slender lan- — 
guets. 

Branchial sac without folds or minute plications. Transverse — 
vessels very numerous, of two sizes placed alternately in most parts — 
of the sac, but in some places nearly uniform in size. The intervals — 
between the transverse vessels are divided by very numerous slender — 
longitudinal vessels into rather narrow stigmata. At intervals of © 
3 or 4 stigmata small curved papillae arise from the transverse ~ 
vessels and support slender internal longitudinal vessels. They pro- ~ 
ject a trifle beyond their point of union with the internal longi- — 
tudinal vessels. The latter in large and old individuals are mostly — 
incomplete and interrupted between the supporting papillae so that — 
they form merely lateral branches of these papillae. (See fig. 70.) — 
In one of the smaller and doubtless much younger individuals the ~ 
internal longitudinal vessels were found to be much less reduced and ~ 
were practically complete over considerable areas in some parts of : 
the sac. Here and there one of the transverse vessels tapers off — 
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nd ends, first becoming very slender and merely crossing without 
terminating the stigmata; the supporting papillae that bear it be- 
‘come correspondingly reduced, and finally disappear as the vessel 
terminates. 

_ Digestive tract on right side of body. Stomach rather short and 
- rounded, with conspicuous longitudinal folds in its walls. Intestine 
_ having the peculiar course characteristic of the family, passing ven- 
_ tral instead of dorsal to the stomach. Margin of anus with small 

- inconspicuous lobes.. 

_ Reproductive organs present on the right side of the body only. 

_ The ovary is a aa emneied organ lying within the intestinal 

 leop, its branches spreading out to a slight extent on the surface 
of the loop next to the mantle. Testis not developed in specimens 
examined. In this genus it is of ramified form, spreading over the 
surface of the intestinal loop. 

The localities of the specimens in the collection are: 

‘No. 77. Station D5250 (off Linao Point, Gulf of Davao, May 18, 1908, 23 
fathoms, coral sand) (Cat. No. 5964, U.S.N.M.). 

No. 69. Station D5139 (near Jolo Light, Feb. 14, 1908, 20 fathoms, coral 
sand). Large individual somewhat incrusted with foreign ma- 
terial. (Cat. No. 5963, U.S.N.M.). 

No. 93. Station D5145 (near Jolo Light, Feb. 14, 1908, 22 fathoms, sand 
and shells (Cat. No. 5963, U.S.N.M.). 

No. 195. Station 15187 (near Jolo Light, Feb. 14, 1908, 20 fathoms, sand 
and shells), (Cat. No. 5998, U.S.N.M.). 

No. 88. Station Ddi47 (Sulu Archipelago, near Siasi, Web. 16, 1908, 21 
fathoms, coral sand and shelis). Very small and immature 
individual (Cat. No. 5930, U.S.N.M.). 
























_ This species, originally described from Chinese waters (Stimpson, 
_ 1885), appears to be widely distributed in the warmer parts of the 
_ western Pacific and in the Malay Region, and probably ranges still 
' more widely, for 2A. ceylonicum Herdman (1906) from Ceylon, and 
_ Lh. huxleyi MacDonald (1862) from Australia,’ do not appear to be 
separated from it by any characters of importance. It was ob- 
_ tained at many stations in the Malay Region by the Siboga Expedi- 
_ tion, 118 meters being the greatest depth. The reader is referred to 
_ the article by Hartmeyer (1901) for a discussion of the species of 
a this genus up to that date; also to Herdman, 1906, pages 302 and 
303. The writer follows in the present paper all recent authors in 
employing the name papillosum for this species, but does not lose 
sight of the fact that Stimpson’s RA. pellucidum, also from China, 
which as Hartmeyer (1901, p- 161) suggests, is very probably 
identical with papillosum, is described as species No. 19 of Stimp- 
son’s article (1855) while papillosum is described as No. 20 of the 
same article. In case the identity of the two forms can be proved 








1See Willey, 1902, p. 711, fig. 11. 
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the name pellucidum will have priority. The settlement of this 
question will probably have to wait until future collecting shall 
determine whether one or two species of this genus cccur in Chinese 


waters. 
Family PHALLUSIIDAE Traustedt, 1882. 


[=ASCIDIIDAE Authors.] 


Genus PHALLUSIA Savigny, 1816. [=ASCIDIA <Authors.] 


PHALLUSIA DEPRESSIUSCULA (Heller), 1878. 





Plate 27, figs. 10--13. 


1878. Ascidia depressiuscula Herren, Sitzungsber. d. k. Akad. Wiss. Wien, 
VOL Midis Ds Oly Diao, to. 7 

1891. Ascidia depressiuscula HrrpmMan, Journ. Linn. Soe. London, Zool., 
vol. 23, p. 594. 

1806. Ascidia depressiuscula HerpMaANn, Rep. Ceylon Pearl Oyster Fisheries, 
pt. 5, suppl. rep. No. 39, p. 305, pl. 2, figs. 10-22 

1909. ayes depressiuscula HARTMEYER, Bronn’s Tier-reich, vol. 3, 
suppl., p. 1402. 





————— ee 


























Body usually much flattened from side to side, attached by an area 
on the posterior part of the left side or by a large part of that side, 
but the area of attachment is subject to some variation in position. 
Body as seen from the side generally more or less elongate, some- 
times nearly oval in outline, but more often narrowed anteriorly, 
or tapering in such a manner that the branchial aperture appears to 
be borne on a rather long tube or siphon, though in reality this is 
the narrowed anterior part of the branchial sac. Branchial aper- 
ture terminal; atrial aperture on a tube of varying length arising a 
considerable distance back on the dorsal border ie the body, inl 
pointing dorsally or more or less forward, occasionally almost di- 
rectly forward and parallel to the narrow anterior part of the body. 

Dimensions of largest specimens: 

No. 114 (Cat. No. 6025, U.S.N.M.), Station ,D5555, length 110 mm., dorso- 

ventral diameter 47 mm. 
No. 154 (Cat. No. 6021, U.S.N.M.), Endeavor Point. Length 102 mm) 
dorso-ventral diameter, 52 mm.; thickness from side to side 

about 14 mm. 

Test usually moderately thick on most parts of the body, of a 
cartilaginous appearance and rather firm consistency. Sometimes it — 
is almost colorless and fairly clear with a glassy luster, in other indi- 
viduals suffused with a smoky brown color over most of the body — 
or near the apertures only. The test is easily torn or broken. Its 
external surface is usually fairly smooth and free from foreign mat- — 
ter; it may be very even, or have a few irregular furrows or depres- _ 
sions and elevations. 
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Mantle thin, but with numerous muscle fibers disposed singly or 
in narrow bands or loose groups. On the anterior part of the body 
the deeper ones are mostly transverse and overlaid with longitudinal 
ones, these also being separate or only gathered into very narrow 
bands. ‘The transverse fibers become more widely spaced and less 
regularly disposed (running in various oblique directions) on the 
middle and posterior regions of the body, and the musculature prac- 
tically disappears on the posterior part of the left side. 

In one of the largest specimens about 48 tentacles were counted; 
they are of three orders, not very regularly arranged. 

Dorsal tubercle simple, its orifice C-shaped, U- 
shaped, or V-shaped in most specimens, with the open 
' interval forward or to the 
: right and the horns curved 
inward (rarely outward), but 
- not spirally coiled. Ganglon 
a considerable distance back 
from the dorsal tubercle. 

Dorsal lamina with lateral 
ribs, narrow and plain-edged 
in the anterior part, wider and 
provided with small but not 
_ very regular slender teeth far- 
_ ther back. It passes to the left 
of the esophageal orifice, be- 
coming much lower after pass- 
ing the orifice, though in some 
specimens it can be traced qg Fics. 12-74.— Puaiusia Peres Ue Cu 

i : (HELLER). 72, LEFT SIDE OF BODY. ONE- 

e considerable distance farther HALF NATURAL SIzE. 73, LEFT SIDE OF BODY 
_ back. Another membrane, also OER Rae eben Oo ae 
_ more or less denticulate, arises ; 
_ from the space just anterior to the esophageal orifice and is continued 
parallel to the dorsal lamina past the orifice on the right side and for 
some distance back. The papille along the right side of the area sur- 
_ rounding the esophageal opening (described by Heller, 1878, p. 87), 
_ were also observed in the Albatross specimens. They represent the 
_ supporting papillae of the most dorsal internal longitudinal vessel 
of the right side; this vessel is, however, rudimentary or wanting, 
_ and the papillae are larger and longer than usual. 
_ Branchial sac extending far back beyond the mouth of the 
_ esophagus. Transverse vessels numerous; in some individuals three 
or four orders arranged with considerable regularity may be recog- 
nized on most parts of the sac; in others, though large vessels occur 
_ at intervals, the vessels of the smaller orders are in most places nearly 
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of uniform size. The minute plication of the wall of the sac char- 
acteristic of most members of the genus is fairly well developed, but 
the large transverse vessels take no part in it. The plications vary 
from about half as numerous to nearly as numerous as the internal 
longitudinal vessels. Internal longitudinal vessels numerous, sepa- 
rated in one of the largest specimens by five or six stigmata in the 
narrow anterior part of the sac, but farther back where the sac 
becomes wider by a larger number, often 10 or 11. In smaller indi- 
viduals the average number of stigmata intervening between such 
vessels is generally somewhat less. At the intersection with trans- 
verse vessels, but not at intermediate points, the internal longitudinal 
vessels bear curved papillae, which have a membrane along the con- 
cave border and generally a pair of small rounded projections at the 
base. The internal longitudinal vessels are often incomplete or 
interrupted between some of the transverse vessels. 

Digestive tract large and covering an extensive area on the left 
side of the body, though its parts are compactly disposed, the rectum 
ascending quite close along the descending or posteriorly extending 
part of the intestinal loop. Margin of anus more or less distinctly 
plicated. 

Ovary composed of a mass of rather stout convoluted tubules. It 
is partly visible through the mantle, lying in the bend of the anterior 
part of the intestinal loop, a few of the tubules usually spreading 
out upon that surface of the intestine which hes next to the mantle. 
From the ovary the large stout oviduct (usually closely packed with 
eggs) accompanies the terminal portion of the intestine lying upon 
it (as seen through the mantle) or along its dorsal border and 
terminates near the anus. 

The male organ consists of an immense number of small irregularly 
distributed glands cf simple though irregular shape, connected by 
a system of branching ducts leading to a common sperm duct accom- 
panying the oviduct. Though the organ hes largely between the 
digestive tract and branchial sac, parts of it come out upon that sur- 
face of the stomach and intestine lying next to the mantle through 
the interval within the curves of the digestive tract, and generally 
also by reaching around the outer border of the anterior part of the 
intestinal loop. 

Judging from its representation in the collection, this is one of the 
commonest and most widely distributed ascidians in the Philippine 
region. The specimens were collected on the reefs and in shallow 
water (greatest depth 34 fathoms). They agree well with Heller’s 
(1878) original description and figure based on a specimen from 
Ceylon, but there is considerable variation, especially in external form 
and appearance, between different specimens of the series collected by 
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the Albatross Expedition, as would indeed be expected, since they are 
of various sizes and ages, and come from different localities. With 
_Herdman’s (1906) description of specimens from Ceylon there are 
some discrepancies, notably in the more numerous tentacles, the 
_ spirally coiled horns of the dorsal tubercle and in the occasional pres- 
ence of intermediate papillae on the internal longitudinal vessels 
which he mentions. The first two differences may easily be attributed 
to individual variation, but no intermediate papillae were found in 
the Philippine specimens and would hardly be expected to occur as 
an individual peculiarity. Herdman mentions the presence of “ in- 
termediate horizontal membranes crossing the meshes in places.” 
These can be nothing but rudimentary transverse vessels, and the 
_ small papillae may have belonged to such vessels. In most specimens 
_ some of the transverse vessels do not extend entirely across the sac, 
_ but taper off and become rudimentary and finally disappear without 
_ extending the entire distance. 
The localities of the Philippine specimens are: 
No. 125. Station D5360 (off Corregidor Light, Feb. 7, 1909, 12 fathoms, hard 
bottom). One specimen (Cat. No. 6024, U.S.N.M.). 
Nos. 89, 94,122. Catbalogan, Samar, April 15 and 16, 1908. Nine specimens 
in all. (Cat. Nos, U.S.N.M., 5947, 5948, and 6026, respectively.) 
No. 154. Endeavor Point, December 24, 1908. One large specimen (Cat. 
No. 6021, U.S.N.M.). 
No. 99. Station D5254 (off Linao Point, Gulf of Davao, May 18, 1908, 21 
fathoms, sand and coral). One specimen (Cat. No. 6023, 
U.S.N.M.). 
No. 70. Station D5141 (off Jolo Light, Feb. 15, 1908, 29 fathoms, coral 
sand). One specimen (Cat. No. 5944, U.S.N.M.). 
No. 55. Jolo, Jolo Island, Feb. 11, 1908. One specimen (Cat. No. 5942, 
U.S.N.M.). 
No. 64. Station D5174 (off Jolo Light, Mar. 5, 1908, 20 fathoms, coarse 
sand). One specimen (Cat. No. 5949, U.S.N.M.). 
No. 114. Station D5555 (off Cabalian Point, Jolo, Sept. 18, 1909, 34 fathoms, 
coarse sand). Two large specimens (Cat. No. 6025, U.S.N.M.) 
No. 82. Station D5147 (off Sulade Island, Sulu Archipelago, Feb. 16, 1908, 
21 fathoms, coral sand and shells). One specimen (Cat. No. 
5946, U.S.N.M.). 
No. 90. Station D5163 (off Observation Island, Sulu Archipelago, Feb. 24, 
1908, 28 fathoms). One specimen (Cat. No. 5948, U.S.N.M.). 


PHALLUSIA APERTA (Sluiiter), 1904. 


1904. Ascidia aperta Siurter, Siboga-Exped., vol. 56a, p. 38, pl. 2, fig. 4; 
pl. 6, figs. 1-5. 
1909. Phaliusia aperta Harrmryrer, Bronn’s Tier-reich, vol. 3, suppl., p. 
1401. 
In the only specimen in the collection the body is short, broad 
_dorsoventrally, and decidedly compressed from side to side. Pos- 
_ terior border rounded, anterior portion of body somewhat produced, 


’ 
cod] 
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bearing the branchial aperture at the end. Atrial aperture but 
slightly prominent, situated some distance back on the dorsal border. 
Attachment by a large part of the left side. Test yellowish, very 
smooth and shiny externally (much more so than in Phallusia de- 
pressiuscula, just described), and of a glassy transparency and fairly 
firm consistency. Apertures lobed, but in their contracted state the 
lobes can not readily be counted. Length, 38 mm.; dorsoventral 
diameter, 25 mm.; thickness from side to side, about 10 mm. 

Mantle thin and transparent, its musculature slight, comprising 
slender radiating and circular bands on and near the tubes, and 
scattered transverse bands on the right side in the ventral region, but 
over most parts of the body no bands are noticeable. After removal 
from the test a few minute bright red ocelli are visible around the 
margin of the apertures. Eleven were counted about the branchial 
aperture; the number about the 
atrial aperture was not determined. 

Tentacles of three sizes arranged 
with some approach to regularity; 
a few additional fourth-order ten- 
tacles are also present, and the 
total number can hardly be less 
than 50. 

Dorsal tubercle with an orifice 
of irregular horseshoe form; its 
25 76 open interval directed forward. 
Fies. 75, %6.—Puattusta aperta (Stur- Dorsal lamina nearly or quite 

aces aac 1.29. plain-edged in the anterior part; 

but in the posterior part cleft into ~ 
numerous long narrow teeth, some of them dividing into two or | 
three slender points. 

Branchial sac in structure and appearance much like that of 
Phallusia depressiuscula just described. (See fig. 74.) Transverse — 
vessels of two (in some paris three) orders fairly regularly arranged. — 
with occasional much larger vessels at intervals which are not always’ 
in accord with the usual scheme of arrangement. Minute plications — 
of the sac well developed; they are less numerous than (in some _ 
places only half as numerous as) the internal longitudinal vessels. 
Internal longitudinal vessels well developed and complete, though 
slender. They are separated by a varying number of stigmata | 
(usually from 9 to 13), the number being influenced by the develop- 3 
ment and position of the minute plications already mentioned. At — 
the crossing of the transverse and internal longitudinal vessels, but | 
not at intermediate points, the latter vessels bear rather small curved | 
papillae. These are provided with a membrane along their concave _ 
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side and usually have one or two small blunt projections at their 
base. 

Alimentary loop of very simple form. Stomach comparatively 
small and short, extending nearly dorsoventrally across the posterior 
left side of the body. From the pyloric end of the stomach the in- 
testine curves forward and extends obliquely dorsally, ending near 
the base of the atrial tube. Anus not distinctly lobed. 

Ovary an irregular, elongated, sinuously convoluted body with a 
few small lateral branches extending along the inner border of the 
intestinal loop, its closed end situated where the ascending part of 
the intestine crosses the middle of the body, the other end near where 
the intestine leaves the stomach. At this point the ovary opens into 
the large oviduct, which at first runs along the anterior border of 
the stomach, and then leaves it and runs directly toward the terminal 
part of the intestine, which it accompanies nearly to the end of the 
rectum. The small irregularly lobed testes are not very numerous 
compared with their numbers in most other species of the genus. 
They are irregularly distributed over those parts of the intestine 
and stomach which are adjacent to the ovary and oviduct. The com- 
mon sperm duct apparently accompanies the oviduct. 

The only specimen (No. 15) (Cat. No. 6022, U.S.N.M.), of this 
well-marked species, readily distinguishable by the simple open loop 
formed by the alimentary tract, is from station D5147 (off Sulade 
Island, Sulu Archipelago, Feb. 16, 1908, 21 fathoms, coral sand and 


shells). Sluiter’s (1904) specimens were from latitude 5° 36’ 30’ 5.; 


longitude 132° 55’ 12’’ E., 90 meters, and latitude 8° 19’ S.; longitude 
117° 41’ E., 274 meters. 


Family PEROPHORIDAE Giard, 1872. 


Genus PEROPHORA Wiegmann, 1835. 
PEROPHORA HUTCHISONI MacDonald, 1859. 


1859. Perophora hutchisoni MAacDonatp, Trans, Linn. Soc. London, vol. 22, 
p. 377, pl. 65, div. II, figs. 1-3. 
1891. Perophora hutchinsoni HerpMAN, Journ. Linn. Soe. London, vol. 23, 


p. 602. 

1893-1909. Perophora hutchisoni SEELIGER, Bronn’s Tier-reich, vol. 3, supplL., 
Decouaetio. Oo: 

1898. Perophora hutchisoni HerpMANn, Ann. Mag. Nat. Hist., ser 7, vol. 1, 
p. 446. 

1899. Perophore hutchisoni HERpMAN, Cat. Australian Museum, Sydney, pp. 
8 and 112. 


1809. Perophora hutchisoni HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1487 (P. hutchinsoni, p. 1410.) 


The only specimen, evidently but a part of a colony, consists of a 
slender stolon, about 50 mm. long, bearing nearly 100 zooids, each on 
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a separate lateral branch of the stolon. These lateral branches, the 
individual pedicels of the zooids, arise at rather close but not very 
regular intervals all around the stolon and are somewhat less in 
length than the body of the zooid they bear. The largest zooid 
(about 4 mm. in greatest diameter) is borne on the extreme tip of the 
stolon, but, with this exception, the zooids become regularly larger 
and more mature as the base of the stolon is approached. 

Zooids somewhat egg-shaped, slightly compressed laterally, the 
pedicel arising from the small end, which is the posterior ventral 
part of the Heap! Apertures but siettly prominent, the branchial 
near the dorsal side of the large end of the body; the atrial nearly 
opposite the origin of the pedicel. Both are lobed, but the lobes are 
not readily counted in the contracted preserved specimen. Nine 





Fics. 77, 78.—PEROPHORA HUTCHISONI MACDONALD. 77, PART OF A COLONY. X 1.25. 
78, Zoo. X 138. f 


branchial and seven atrial lobes were demonstrated in one individual. 
Stolon, pedicels, and zooids are insheathed in a layer of clear color- 
less test substance, which becomes thicker on that part of the body of 


ath 


the zooid where the pedicel arises so that the outline of the zooid 
tapers off into that of the pedicel. Yellowish brown corpuscles occur 
in branching vessels in the mantel, digestive organs, and to some 
extent in other parts of the body. 4 


Mantle musculature slight, composed of delicate, widely spaced 
bands. Some of these surround the apertures, others extend pos- 
teriorly on the sides from about the branchial aperture, or obliquely 
backward from the region of the endostyle. 

Tentacles about 30 in number. Three orders can be recognized, but 
there is often considerable inequality in their arrangement, especially 
as far as the smaller tentacles are concerned. These are inserted a 
little nearer the aperture than the large ones. 

Dorsal languets small, inserted on the median dorsal vessel. 
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Owing to the peculiar form of the body the anterior part of the 
_ branchial sac is much narrower than the posterior part. Four rows 
of long narrow stigmata are present; about 35 stigmata on each side 
in the anterior row, the number increasing gradually to nearly 50 in 
the posterior row. The three transverse vessels on each side; each 
bear about 15 or 16 papillae distributed fairly evenly along their 
length. These support slender longitudinal vessels, which (except 
those borne on papillae near the endostyle and median dorsal vessel) 
are mostly complete between the first and third transverse vessels but 
elsewhere are represented only by anteriorly or posteriorly extend- 
ing branches of the papillae. Because of the increase in the number 
of stigmata in the posterior rows the internal longitudinal vessels are 
separated by only about two stigmata in the anterior part and by 
three or more in the posterior part of the sac. 

Intestinal loop rather long dorso-ventrally and narrow in an an- 
tero-posterior direction. It is situated in the left posterior dorsal 
part of the body. The esophagus, which is much curved, begins at 
the posterior dorsal part of the sac; the stomach is small, oval, and 
smooth-walled; the intestine has a very marked valvelike constric- 
tion some distance beyond the stomach and is of larger diameter 
beyond the valve, tapering gradually from this point to the anus, 
which has a lobed margin. 

Reproductive organs small and poorly developed in most of the 
individuals. In some a small number of pear-shaped testes entirely 
distinct from each other and each borne on a slender duct can readily 
be distinguished. They le in the intestinal loop. Their ducts con- 
_ verge in a radial manner to form a stout common sperm duct which 
accompanies the terminal part of the intestine. In some zooids the 
ovary is visible as a group of small eggs lying beside the commence- 
_ ment of the common sperm duct. 

The only specimen (No. 48) (Cat. No. 5926, U.S.N.M.) is from 
_ station D5597 (near Zamboanga Light, Mindadao, Oct. 12, 1909, 9 
fathoms). MacDonald’s type was from Australia. 


Family CIONIDAE Lahille, 1887. 


As restricted by Hartmeyer, this family has consisted only of the 
well-known and nearly cosmopolitan genus Ciona, which, though 
found in the Malay Archipelago, has not yet been collected in the 
Philippines. The family is separated from the Phallusiidae chiefly 
by having the continuous dorsal lamina replaced by separate lan- 
guets, but is also characterized by its elongate body, and the power- 
ful longitudinal muscle bands in the mantle, and by the position and 
course of the intestine, which lies partly behind and partly beside 
the branchial sac. 
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The Albatross collection contains, however, a new genus, which 
is In many respects intermediate between Ciona and Phallusia, to 
which the writer has given the name Ciallusta, a compound of parts 
of these two well-known generic names. If the families Cionidae 
and Phallusiidae require to be kept separate, which the new genus 
seems to render somewhat doubtful, Czallusia appears to belong in 
the Cionidae on account of having the dorsal lamina replaced by 
languets. 

CIALLUSIA, new genus. 


Body elongated, tapering (pediceled in the only species); both 
apertures near together at the anterior end, the atrial aperture dis- 
tinctly 6-lobed. Test gelatinous, transparent. 

Mantle with a few transverse but no strong longitudinal muscle 
bands. 

Tentacles simple. 

Median dorsal vessel broad and flat; the dorsal lamina represented 
by separate languets. Internal longitudinal vessels are present, but 
bear no papillae. 

Course of digestive tract very straight, only the esophagus and 
part in the vicinity of the stomach being curved, the remaining por- 
tion running directly forward. It lies beside the branchial sac. 

Ovary beside the proximal part of the intestine. Male organs 
ramifying upon the surface of the stomach and intestine. 

Type of the genus.—Ciallusia longa, new species. 


CIALLUSIA LONGA, new species. 


Body greatly elongated, laterally flattened, largest at the poste- 
rior end and tapering gradually toward the anterior end. Branchial 
aperture terminal, indistinctly lobed; atrial aperture smaller, 6-lobed, 
situated on a very short tube close beside the branchial aperture but 
not extending forward so far. Body attached by the posterior end 
by means of a long pedicel. (The pedicel is complete only in one of 
the specimens. In this it is between two-thirds and three-fourths 
of the length of the body proper, narrow where it joins the body 
but wide at the other end where it gives off a number of rootlike 
branches which anchored the animal in the sand or gravel in which 
it grew. In the other specimens the pedicel appears to have been 
similar, but it is broken off.) Dimensions of largest specimen: 
body length (including pedicel) 93 mm.; greatest dorso-ventral 
diameter (near posterior end of body proper), 24 mm.; length of 
pedicel about 67 mm.; greatest diameter of pedicel (at end farther 
from body), 17 mm.; smallest diameter of pedicel (near point of 
origin from body),4to5 mm. Test transparent and nearly colorless 
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in the alcoholic specimens, moderately tough, with a smooth clean 
"surface. Pedicel of substance similar to the test covering the body 
_ proper. 
_ Mantle musculature slight, the sphincters of the apertures weak, 
being composed of narrow bands. The most conspicuous body 
muscles are short widely spaced transverse bands crossing the mid- 
dorsal and mid-ventral regions (about 20 to 30 on each region) but 
ending abruptly without extending far onto the sides of the body. 
In this respect it differs greatly from the genus Ciona, which has 
strong longitudinal body muscles ar- a 
ranged in wide bands. PAY a» 
Tentacles of several sizes, not very ae ary / 
regularly arranged. A total of about Hal 
_ 40 were counted in one of the smaller 
specimens. 
Dorsal tubercle large but not prom- 
‘inent, its orifice irregularly C-shaped 
_ with the open interval to the right or 
-somewhat forward. In the largest 
specimen the horns are somewhat in- 
rolled. 
Median dorsal vessel broad and flat, 
the dorsal lamina represented by a 
‘series of narrow, sharp-pointed lan- 
_ guets inserted with the broad diameter 
of the base transverse to the median 
dorsal vessel. 
_ In some parts of the sac three or 
four orders of transverse vessels quite 
Tegularly arranged can be recognized; ies 79-81,—CIALLUSIA LONGA, NEW 
‘In other parts the regularity is less. — sreciss. 79, Lerr stpe or zopy. 
he smallest of-the vessels usually eee eee oe ae moan 
cross without interrupting the stig-  vamina. xX 9. 81, ParT oF 
fmata and are interrupted and incom- ™**°#"4™ 84&. X 21. 
plete at many points. Well-developed though very slender internal 
longitudinal vessels are present and are separated by the width of 
only two or three stigmata. The latter are of rather short, broad 
oblong form in most parts of the sac, and are separated by rather 
wide interstigmatic vessels. The internal longitudinal vessels are 
borne on the ends of tapering supporting papillee which rise from 
the transverse vessels (even from the small incomplete ones, those 





No papille are borne on the internal longitudinal vessels. 
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“sophagus short and curved, stomach small and inconspicuous, of — 
short oval form, and situated beside, or extending a trifle posterior 
to, the posterior end of the branchial sac. From the stomach the in- — 
testine bends forward and extends straight forward toward the an- — 
terior end of the body, ending at about one-third the body length ~ 
from the anterior end in an orifice whose border has many small ~ 
Icbes. 

Ovary elongate, tapering gradually into the stout oviduct. Ovary — 
and oviduct lie along the dorsal side of the intestine, the oviduct ex- — 
tending farther toward the anterior end of the body than the intes- — 
tine. 

The male organs consist of many small glands connected by — 
branching ducts which ramify over the surface of the stomach and 
posterior part of the intestine. They discharge by a common duct — 
which lies along the ovary and oviduct (for the most part upon that — 
side of the latter which is toward the branchial sac) and which ex- ~ 
tends still nearer the anterior end of the body than the oviduct. 

Represented in the collection by three specimens, all rather large, — 
from two localities, which are as follows: 4 









No. 103. Station D5482 (off Corandagos Island, Apr. 8, 1909, 51 fathoms, — 
sand). One specimen. (Cat. No. 5980, U.S.N.M.) 
No. 152. Station D5153 (off Tocanhi Point, Sulu Archipelago, Feb. 19, 1908, © 
49 fathoms, coral sand and shells). Two specimens. (Large ~ 
one is type, Cat. No. 60389, U.S.N.M.) 


Family DIAZONIDAE Garstang, 1891. 
Genus RHOPALOPSIS Herdman, 1890. 
RHOPALOPSIS CRASSA (Herdman), 1880. 
Plate 28, fig. 14. 


1880. Ecteinascidia crassa HEerpMAN, Proc. Roy. Soc. Edinburgh, vol. 10, — 
p. 723. 
1882. Ectcinascidia crassa HERDMAN, Rep. Voy. Challenger, vol. 6, Tunicata, — 
p. 241, pl. 36, figs. 12-14. 
1890. Rhopalopsis crassa HerpMAN, Proc. Liverpool Biol. Soc., vol. 5, p. 160. 
1891. Rhopalopsis crassa HerpMAN, Journ. Linn. Soe. London, Zool., vol, 
23, p. 601. % 
1898. Rhopalopsis crassa HerpMAN, Ann, Mag. Nat. Hist., ser. 7, vol. 1, — 
p. 447. q 
1899. Rhopalopsis crassa HErpMAN, Cat. Australian Mus. Sydney, No. 17 4 
pp. 8 and 112. i: 
1904. Rhopalopsis crassa SLuITER, Siboga-Expedition, vol. 56a, p. 126. ; 
1909. Rhopalopsis crassa HarTMEYER, Bronn’s Tier-reich, vol. 3, suppl. : 
p. 1418. 


As explained below, the writer feels little doulit that Rhopalopsis” 
fusca Herdman (1880) is identical with the above species. As it was 
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_ described on the same page of Herdman’s article as 2. crassa, but 
- following the latter, the name crassa has priority if the identity of 
_ the two forms is admitted. The references to &. fusca are as follows: 


1880. Ecteinascidia fusca HErrpMAN, Proc. Roy. Soc. Edinburgh, vol. 10, 
p. 723. 

1882. Hcteinascidia fusca HerpMAN, Rep. Voy. Challenger, vol. 6, Tunicata, 
p. 241, pl. 36, figs. 7-11. 

1890. Rhopalopsis fusca HerpMAN, Proc, Liverpool Biol. Soc., vol. 5, p. 160. 

1891. Rhopalopsis fusca HrerpMAN, Journ. Linn. Soc. London Zool., vol. 
23; p: O01: 

1893-1907. Rhopalopsis fusca SEELIGER, Bronn’s Titer-reich, vol. 3, suppl., 
ple 37; fg.s: 

1898. Rhopalopsis fusca HERDMAN, Ann. Mag. Nat. Hist., ser. 7, vol. 1, p. 447. 

1899. Rhopalopsis fusca HrRDMAN, Cat. Australian Mus., Sydney, No. 17, 
pp. 8 and 112. 

1904. Rhopalopsis fusca SiuiTER, Siboga-Exped., vol. 56a, p. 18, pl. 2, fig. 6. 

1909. Rhopalopsis fusca HAriMeryer, Bronn’s Tier-reich, vol. 3, suppl., p. 
1418. 

1912. Rhopalopsis fusca HARTMEYER, Deutsche Tiefsee-Exped., vol. 16, p. 373. 


All the specimens except one consist of a single isolated zooid, giv- 
ing no indication of forming buds or of having developed by bud- 
_ ding. The remaining specimen (pl. 28, fig. 14), consists of 3 zooids of 
_ different sizes growing with their basal (posterior) ends near to- 
gether and united by a continuous connection of test substance, 
although the writer did not succeed in demonstrating a stolon con- 
necting the zooids. 

Whether growing singly or united, each zooid is inclosed in its 
own covering of test, which is of a yellowish or brownish yellow 
color (greenish yellow in a formaldehyde specimen) and of a tough, 
' somewhat cartilagenous consistency, only slightly transparent or 
_ merely translucent. The test is very thick, the cavity occupied by 
_ the zooid’s body often appearing very small in comparison; the inner 
_ layer immediately ensheathing the abdomen of the zooid is much 
tougher and more rigid than elsewhere. Ordinarily the animal is 
attached by the posterior end or more or less obliquely by that end 
and a part of one side, sometimes by a large part of one side. The 
test being of very irregular thickness, the external form is very 
_ variable, but in the more regular specimens it is somewhat club- 
shaped, the anterior end being often much swollen into a large 
rounded knob-like head. The apertures are not prominent exter- 
nally. Length of the largest specimen 45 mm., maximum width 
~ about 19 mm., but some smaller ones are proportionally wider. 

_ When removed from the test the zooid has the typical form of a 
_ compound ascidian, consisting of a thorax connected by a narrow 
_ constricted region or neck with an abdomen of the usual oval form 
- containing the stomach, intestinal loop, and reproductive glands. 
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Owing to the contractions incident to preservation the neck or con- 
stricted part of the body was found broken in nearly every specimen. 
Length of the largest zooids when removed from the test in their 
partly contracted condition 30 to 85 mm. The thorax when ex- 
panded forms considerably over half the length, but in the contracted 
state only about one-half or less. Branchial aperture plain or only 
obscurely lobed; atrial aperture prominent, anteriorly directed and 
provided with 6 distinct lobes. 

Mantle thin, provided with a very variable number of conspicuous 
eh a muscle bands which on the sides of 
the thorax are rather irregularly 
5 distributed and longitudinal in di- 
| rection, but curve and assume a 
~ transverse direction at their pos- 
We terior ends, so that they approach 
NS either the endostyle or the median 
o3 dorsal line. At the same time they 
divide or spread out into a number 
of narrow bands. 

Other transverse muscles (except 
about the apertures) are few and 
weak. No conspicuous muscle 
bands on the abdomen. 


—_~ 





Ne §2 ry, in one specimen seven large ten- 
Vics. $2-84.—_RuoOPALOPSIs crassa tacles were counted, additional — 


(HERDMAN). 682, OUTLINE OF ZOOID iy : 
(REMOVED FROM TEST) SHOWING COURSE smaller ones of at least two orders 


O¥ MUSCLE BANDS ON MANTLE AND ovT- are somewhat irregularly distrib- 
Hie or teresa 100r, X28 ted in the intervals, Small pa 
LAMINA. X 20. 84, Part or Brancu- pilla-like prominences farther for- — 
eT eG ward within the branchial tube ~ 
may represent rudimentary tentacles of higher orders. 

Dorsal tubercle large, elongate oval, with an elongate oval orifice. — 

Dorsal lamina represented by a series:of triangular languets ex-— 
panded in a direction transverse to the median dorsal vessel from 
which they arise. 

Branchial sac with numerous (sometimes 100) transverse vessels ~ 
which are of nearly uniform size and bear attached along their length ~ 
a membrane raised into triangular supporting papille that carry © 
slender internal longitudinal vessels. These are attached almost but — 
not quite at the tips of the supporting papillae (that is, the latter — 
project a very little above the internal longitudinal vessels). In — 
some places the latter vessels are incomplete and interrupted, so that — 
they appear only as short lateral branches of the supporting papillae, — 
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but over considerable areas of the sac the internal longitudinal ves- 
sels are perfect, at least in most specimens. These vessels are sep- 
arated by from three to four stigmata, and number 40 to 50 on each 
side of the body in fair-sized specimens. 

Stomach oval, perhaps with longitudinally corrugated walls, but 
this is uncertain. Intestine of large diameter and forming a long 
loop. 

Reproductive organs situated beside the intestinal loop. Ovary 
large, sac-like, containing a vast number of small eggs. ‘Testes very 
numerous. They are minute pear-shaped glands discharging by a 
stout sinuous common sperm duct which accompanies the ascending 
branch of the intestine. 

The above-mentioned group or colony of individuals (No. 38) is 
from station D5168 (off Observation Island, Tawi Tawi Group, Sulu 
Archipelago, Feb. 25, 1908, 80 fathoms, coral sand). 

The single zooids are from: 

No. 93. Station L5108 (off Corregidor Light, Jan. 15, 1908, 13 fathoms, 
coral) (Cat. No. 5936, U.S.N.M.). 

No. 83. Station D5141 (off Jolo Light, Feb. 15, 1908, 29 fathoms, coral 
sand) (Cat. No. 5937, U.S.N.M.). 

No. 87. Station D5174 (off Jolo Light, Mar. 15, 1908, 20 fathoms, coarse 
sand) (Cat. No. 5940, U.S.N.M.). 

No. 34. Station 5555 (off Cabalian Point, Jolo Island, Sept. 18, 1909, 34 
fathoms, coarse sand) (Cat. No. 5941, U.S.N.M.). 

No. 53. Station D5159 (off Tinakta Island, Feb. 21, 1908, 10 fathoms, coral 
sand). Two specimens (Cat. No. 5938, U.S.N.M.) 

The Philippine specimens are clearly of the species which has 
commonly been known as #2. fusca Herdman. It is common and 
widely distributed in the Malay region and occurs on various kinds 
of bottom and at various depths. The Siboga Expedition obtained it 
from coral reefs and at depths down to 521 meters. According to 
Sluiter (1904) its color when living is dark blue. 

The great variability exhibited by the Philippine specimens and 
the apparent absence of any important structural differences between 
the species lead the writer to the conclusion that the two species 
R. crassa from the Ki Islands, 129 fathoms, and PR. fusca from Banda, 
Moluccas, 17 fathoms, collected by the Challenger Expedition and 
described in Herdman’s reports are identical, and that for the reason 
above noted the name crassa should replace fusca. Herdman (1906, 


_ p. 299, pl. 1, figs. 15-17) has described a species from Ceylon under 
the name Fcteinascidia (% Rhopalopsis) solida, which appears to be 


also so closely related to #. crassa that it may eventually require to 


Hebe united with it. 


101825°—Bull. 100—17 9 
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Family CLAVELINIDAE Forbes, 1848. 
[=CLAVELINIDAE+POLYCITORIDAE s. DISTOMIDAE Authors. 


The propriety of uniting these closely allied families has already 
been suggested by several writers, including Hartmeyer, though he 
failed to adopt the plan in his classification. 

The group thus enlarged comprises compound ascidians forming 
colonies either of the social type with separate zooids connected by 
stolons, or having the zooids completely buried in a common mass of 
test and discharging into common cloacal cavities, or exhibiting any 
of various intermediate types. Zooids without any trace of internal 
longitudinal vessels. 


Genus CLAVELINA Savigny, 1816. 


[=Clavclina Savigny, 1816+ Podoclavella Herdman, 1890+Chondrostachys Mac- 
Donald, 1858--Rhodozona Van Name, 1902.] 


These genera are united on the ground that the characters dis- 
tinguishing them are entirely superficial ones (chiefly the degree of 
separation of the zooids in the colony), which are variable not only 
in different colonies of one species but often in the same colony at 
different stages of growth. 


CLAVELINA MOLLUCCENSIS (Sluiter), 1895. 


1895. Podoclavella meridionalis SturrerR, Denschr. Med.-Nat. Ges. Jena, 
vol. 8, p. 165, pl. 6, figs. 1-4. 
1899. Podoclavella meridionalis (part) Hrrpman, Cat. Australian Mus., 
Sydney, No. 17, pp. 5 and 112. 
1904. Podoclavella mollucecensis Suurrer, Siboga-Hxped., vol. 56a, p. 5. 
1908. Podoclavella meridionalis Pizon, Rev. Suisse Zoologique, vol. 16, p. 
197, pl. 9, figs. 1-4. 
1909. Podoclavella moluccensis HArtMrYER, Bronn’s Tier-reich, vol. 8, 
suppl., p. 1426. ; 
If the writer is correct in referring all the colonies listed below to 
this species, 1t is a very variable one, its characters being greatly influ- 
enced by the age or stage of development of the colony and perhaps 
also by the conditions under which it grows. Each zooid may have 
its own separate sheath of test inclosing the body for its entire 
length, or only the anterior parts of the zooids may be separately 
ensheathed, their posterior parts being embedded in a mass of test 
common to several or all of them. In the best-developed and most 
fully adult specimens in the collection, however, each zooid is 
inclosed in a separate club-shaped sheath of transparent pale yellow- 
ish gray or nearly colorless test, which becomes tough and horny on 
the basal part of the zooid, where it is extended into a pedicel, the 
several zooids constituting the specimen being connected only by a 





‘muscles on the thorax, but on the 
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basal stolon which is also sheathed in tough horny test. The largest 
zooid measures 70 mm. high and 10 mm. in greatest width, inclusive 
of its covering of test and pedicel, but only 45 mm. high when re- 
moved from the test in the preserved partially contracted condition. 
The other zooids of the specimen are considerably smaller though 
apparently equally mature. Color of the mantle of 
the zooids deep purple, irregularly marked on the 
anterior part with an area of very bright lemon 
yellow, these colors being contained in round or 
oval pigment cells in the mantle and some of the 
internal tissues. 

Zooids having the thorax rather wide; the abdo- 
men is narrow and more elongated and connected 
with the thorax by a long contracted portion or 
neck. Apertures often only slightly prominent, 
near together; the branchiai termi- 
nal, 6-lobed; the atrial on a very 
short forwardly or somewhat dor- 
sally directed tube, also more or 
less distinctly lobed, at least in 
some individuals. A stout vascu- 
lar process at the posterior end of 
the abdomen extends down through 
the pedicel and connects the zooid 
with the common stolon. 

Musculature of mantle well de- 
veloped, comprising a very varia- 
ble number of fairly stout, chiefly 
longitudinal bands underlaid by 
slender closely placed transverse 








posterior parts of the body only 
longitudinal muscles of a more 
diffuse character are visible. 
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Fics. 85-87.—CLAVELINA MOLLUCCENSIS 


(SLUITER). 85, DIAGRAM OF PART OF A 
< Tentacles pn erOus, of several COLONY BASED ON SPECIMENS FROM 
sizes, the small ones inserted nearer Srarion D5401. ONE-HALF NATURAL 


the branchial aperture than the 
larger ones. 


SIzE. 86, COLONY WITH BASAL PARTS OF 
ZOOIDS UNITED. XX 1.25. 87, ZOorp. 
xeoe 


Dorsal languets arising from the median dorsal vessel itself, though 


to the left of the middle line of the same. 


Their bases are continu- 


ous with membranes borne on the transverse vessels of the sac. 
Stigmata in about 25 rows, with at least 40 in a row on each side 

(in large zooids probably considerably more). Transverse vessels 

provided with a rather broad membrane along the side toward the 
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interior of the branchial sac. These membranes became continuous 
with the bases of the dorsal languets at the median dorsal vessel. 

Intestinal loop long; stomach oval. Generally it is smooth-walled, 
but numerous narrow longitudinal streaks of dark pigment, which the 
writer believes indicate slight plications, can be made out in some 
zooids. 

Reproductive organs beside the intestinal loop, their ducts accom- 
panying the ascending part of the intestine. Ovary a small sae 
containing a large number of small eggs. Testes exceedingly nu- 
merous, small oval bodies covering up much of the ovary and adja- 
cent portions of the intestinal loop. In some zooids small tailed 
larvae are present in the atrial cavity, which is more or less expanded 
to contain them. 

Colonies not mature and those which appear to have grown under 
less favorable conditions differ from the above description in many 
respects. The zooids are always much smaller, not often over half 
or one-third the above size, and among the specimens in the collection 
none are so conspicuously pigmented as the large ones above de- 
scribed. Some show no pigment cells at all; the zooids have, how- 
ever, more or less of a reddish or pale purplish gray tinge due to 
diffused color. The test has a similar but paler color and is semi- 
transparent. The zcoids are not so completely separate as in the 
colony above described, the anterior part of the zooid only has its 
own sheath of test, the posterior part being imbedded in a common 
mass of test. Several such common masses, each containing a group 
of zooids, may be united into a single colony, all arising as lobes or 
branches of a still larger trunk-like mass of test (fig. 86). 

In very immature colonies, perhaps also in those that have passed 
through a stage of degeneration and shrinkage and are starting to 
grow again, the zooids, which are small and numerous and have the 
branchial sac and other internal organs as yet only imperfectly de- 
veloped, are completely and often quite deeply buried in a common 
mass of test, as in ordinary compound ascidians, the colony having a 
short, thick cylindrical form, attached by one end, or in other cases 
dividing into several lobes or thick branches. The zooids are con- 
nected by branching vessels in the basal part of the colonies. Some 
of the specimens in this undeveloped condition are quite large (one 
from station D5164 is about 65 mm. high and nearly 20 mm. in trans- 
verse diameter), and would, if all the zooids which are developing in 
them should attain the full size, make very extensive colonies. 

The specimens assigned to this species are all from shallow water 
(not over 30 fathoms), except one from station D5518, from a depth 
of 200 fathoms. 
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Specimens with adult or nearly adult zooids are from: 


No. 146. Station D5401 (off Tanguingi Island, north of Cebu, Mar. 16, 1909, 
30 fathoms, fine sand). <A few large, completely separate, deeply 
pigmented zooids, probably all forming one colony as described 
above (Cat. No. 5967, U.S.N.M.). 

No. 153. Station D5518 (off Point Tagolo Light, northern Mindanao, Aug. 7, 
1909, 505 fathoms, gray mud and Globigerina). Small colony 
with only one large fully developed zooid and a few immature 
or degenerate ones. Not pigmented. (Cat. No. 5968, U.S.N.M.) 

No. 42. Station D5145 (near Jolo Light, Feb, 15, 1908, 23 fathoms, coral 
sand and shells). Small colony, zooids stunted and imperfectly 
separated, somewhat pigmented (Cat. No. 5919, U.S.N.M.). 


Immature or degenerate colonies, probably of this species, are 


from: 

No. 47. Station D5144 (off Jolo Light, Feb. 15, 1908, 19 fathoms, coral 
sand). Small colony (Cat. No. 5918, U.S.N.M.). 

No. 95. Station D5174 (off Jolo Light, Mar. 5, 1808, 20 fathoms, coarse 
sund). Small colony (Cat. No. 5917, U.S.N.M.). 

No. 143. Station D5164 (off Observation Island, Tawi Tawi Group, Sulu 
Archipelago, Feb. 24, 1908, 18 fathoms, green mud). Several 
colonies, all containing only immature zooids deeply buried in 
the common test (Cat. No. 5970, U.S.N.M.). 


Sluiter (1895) at first considered this species identical with Ferd- 
man’s (1890, 1899) Podoclavella meridionalis from Port Jackson, 
Australia. Afterwards (1904) he concluded it was distinct and gave 
it the name modluccensis, which is here adopted, though from the 
great variability of the specimens in the Albatross collection, the 
writer is inclined to question the importance and constancy of the 
characters separating Sluiter’s species from Herdman’s. 

This ascidian is widely distributed in the Malay Archipelago (see 


_ Sluiter, 1904), ranging, according to that author, from shallow water 


to 118 meters. Pizon’s (1908) Podoclavella meridionalis from Am- 


 boina is undoubtedly this species. 


CLAVELINA DETORTA (Sluiter), 1904. 


Plate Sil tic. 29: 


* 


1904. Podoclavella detorta Siurrer, Siboga-Pxped., vol. 56a, p. 6, pl. 3, 


figs. 18-22, 
1909. Podoclavella detorta HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., 


p. 1426. 
The larger of the two specimens consists of a dense group of 40 
or 50 zooids arising from a common base composed of a compacted 
_ mass of branching stolons, each zooid being inclosed in an entirely 
' separate covering of test substance and capable of being easily sepa- 
rated from its neighbors without injury, though in the natural condi- 
_ tion of the colony it is in close contact with them and is connected with 








134 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


them through vascular processes arising from the posterior end of 
the abdomen and joining the common stolons. The smaller specimen 
is a looser group of a few zooids connected by stolons. 

The largest zooids are in the preserved condition about 23 mm. 
long. Each consists of a long, very narrow abdomen inclosed in a 
tubular sheath of tough test which extends posteriorly into a more 
or less elongate pedicel and at the anterior end enlarges (expanding 
more toward the ventral than toward the dorsal side) into a rounded 
or oval mass inclosing the thorax. The thorax is short, wide in a 
dorso-ventral direction, and narrow from side 
to side. Branchial aperture shghtly lobed or 
almost plain, atrial aperture larger, and plain 
edged. Neither is greatly produced. The abdo- 
men joins the thorax at the extreme posterior 
dorsal part of the latter, and an abrupt bend in 
the proximal part of the abdomen is generally 
present, so that the main axis of the thorax as- 
sumes a direction nearly at right angles to the 
long axis of the abdomen and pedicel. 

Mantle thin; about the apertures there are 
slender circular fibers, but no strong sphincters. 
On each side of the thorax about 15 narrow 
widely separated muscle bands extend poste- 
riorly from the region about and between the 
apertures, each being generally formed by the 
union of two or more slender bands. ‘Trans- 
verse muscles are but little developed, though a 
few slender circular bands cross the longitudinal 
ones on the anterior part of the thorax. 

Tentacles 16; 8 large and 8 smaller ones alter- 
nating. 

Dorsal tubercle prominent; cup-shaped with a 
Fic. 88.—CLAVELINA DE- rounded orifice. 

morta (StorteR). Dorsal lamina replaced by a series of large 

on ton xs * triangular languets borne transversely upon the 

wide median dorsal vessel. They are continuous 
at their lateral angles with broad membranes borne along the whole 
length of the transverse vessels of the sac. 

Stigmata long and narrow, separated by very slender interstig- 
matic vessels. Number of rows apparently 6, with about 40 in a row 
on each side. 

Intestinal loop very long. Stomach long and narrow, not notice- 
ably wider than some parts of the intestine. Apparently it is smooth 
walled. 
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Some individuals contained embryos or tailed larvae in the dorsal 


_ part of the thorax or proximal part of the abdomen. The repro- 


ductive organs lie beside the intestinal loop in the posterior part of 
the abdomen. The testes are rather few in number and form a 
rounded group from the middle of which the common sperm duct 
has its origin. The ovary is small and sac-like and les chiefly 
anterior to the group of testes. It contained but few eggs in the 
specimens studied. 

The large colony (No. 142) (Cat No. 5969, U.S.N.M.), above 


described is from station D5139 (off Jolo Light, Feb. 14, 1908, 20 


fathoms, coral sand). The smaller one (No. 12) (Cat. No. 5885, 
U.S.N.M.), from station D5145 (near Jolo Light, Feb. 15, 1908, 23 
fathoms, coral sand and shells). 

Sluiter (1904) described this species from two specimens dredged 
in lat. 70° 55.5’ S.; long. 114° 26’ K., 15 fathoms, coral and stones. 


Genus POLYCITOR Renier, 1804. 


[=Distoma Authors. } 


The Philippine species belong to the subgenus H'udistoma 
Caullery, 1909. 
POLYCITOR IANTHINUS Sluiter, 1909. 
Pilate voi, fig. 28: 
1909. Polycitor ianthinus Srurrer, Siboga-Exped., vol. 56), p. 20, pl. 2, 
fig, 25) pl. 8, fig. 3. 
1909. Hudistoma ianthinum HaArtMEYER, Bronn’s Tier-reich, vol. 8, suppl., 
p. 1488. 

Colony a thick flattened mass rounded at the edges, and if any 
general statement can be based on the few specimens in the collec- 
tion, usually of oval or elongate outline, one end broader than the 
other, the attachment being by the narrowerend. One specimen much 
narrower than the others may well be described as club shaped, 
though it is also somewhat flattened in one direction. Test rather 
Opaque, grayish brown and moderately tough. It contains numer- 
ous large oval cells containing brown pigment; these cells are 


_ abundant in the deeper portions of the test as well as in the super- 


ficial layers and are a very conspicuous feature, giving the colony as 


a whole, a very dark-brown color. Tissues of the zooids also brown. 
Surface of colony rather uneven, small pits or depressions indicat- 
ing the positions of the zooids. Largest colony 65 mm. long, 42 mm. 
In greatest width, and about 15 mm. thick. 

Zooids rather large, often 5 mm. long even when somewhat con- 


Hs tracted. Thorax rather small, oblong, the 6-lobed branchial aperture 
_ ona very short tube at the anterior end; the atrial aperture also 6- 
lobed but smaller, situated on a tapering tube nearly or quite as long 
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as the thorax, which arises from the posterior part of the dorsal side 
of the thorax, and in most zooids is directed forward (fig. 89), but 
it occasionally extends out at right angles to the length of the body. 
A long narrow neck which often becomes much bent and contracted 
in preservation connects the thorax and the abdomen. Vascular pro- 
cesses of the abdomen were not noted. 

Mantle musculature consisting of a superficial layer of narrow, 
rather widely spaced bands underlaid by slender groups of transverse 
fibers so closely placed as to form a nearly continuous sheet, which 
cy also covers the atrial and branchial tubes. Pos- 
angry JE terior to the thorax the transverse muscles prac- 
tically disappear, though the longitudinal muscles: 
are conspicuous even on the abdomen; the bands, 
however, spread out and unite with each other to 
form a practically continuous sheet. 

Tentacles apparently few; only two sizes were 
Woy certainly demonstrated. 
| Dorsal languets small, arising from the trans- 
verse vessels of the left side the width of about 
four stigmata from the median dorsal vessel. 








1A 

re Branchial sac with only three rows of rather 
Ir long narrow stigmata, with at least 18 or 20 
Ie stigmata in a row on each side. Near each end 
I-A Ss 


of each row the last few stigmata become succes- 
sively shorter. 

Stomach short and rounded, smooth-walled; 
margin of anus somewhat two lipped. 

The reproductive organs lie beside the intestinal 
loop and are of the type usual in this family. The 
male glands numbered 15 to 20 in zooids of the 
Fic. 89.—Potycrror Specimen from Bantayan mentioned below. Re- 

ee eee productive organs not See in the Albatross 

Zoow. X 18. 

specimens. 

The only colonies containing well-developed zooids are two (No. 
126) (Cat. No. 6029, U.S.N.M.), from station D5139 (off Jolo Light, 
Feb. 14, 1908, 20 fathoms, coral sand). 

Large colonies, containing very few zooids, except some in a de- 
generate condition, were obtained (No. 111) (Cat. No. 6030, 
U.S.N.M.), at station D5145 (near Jolo Light, Feb. 15, 1908, 23 
fathoms, coral sand and shells) and (No. 119) (Cat. No. 6028, 
U.S.N.M.), at station D5160 (off Tinakta Island, Sulu Archipelago, 
Feb. 22, 1908, 12 fathoms, sand). One colony at each place. 

The United States National Museum has also a colony received 
from the University of the Philippines collected at soe by Dr. 
L. E. Griffin and Mr. L. D. Wharton. 
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Sluiter (1909) describes the species to which these specimens ap- 
pear to belong from reefs at Nusa Laut and Banda. He describes 
his specimens as a dark brownish violet, a variation in color from 
the Philippine specimens, though not too great to render the identifi- 
cation improbable. 

. POLYCITOR TOROSUS Sluiter, 1909. 


Plate 32, fig. 41. 


1909. Polycitor torosus Sturrer, Siboga-Exped., vol. 56b, p. 18, pl. 1, fig. 
19 pliG nes: 

1909. Hudistoma torosum HartTMEYER, Bronn’s Tier-reich, vol. 38, suppl., p. 
1488. 

The few specimens in the collection indicate 
a tendency of the colony to assume a capitate 
form, the upper surface being somewhat flat- 
tened and the sides nearly vertical, though con- 
verging a little toward the base, which is not 
very much less in diameter than the upper part. 
The largest specimen is evidently not an entire 
colony; its greatest diameter is about 38 mm.; 
its height appears to have been less than this. 

Test gelatinous, yellowish with a tinge of 
olive, semitransparent with a smooth shining 
surface on the upper part of the colony, though 
this may be slightly depressed and darker colored 
over the position of each zooid. The lower part 
of the sides of the colony may be somewhat ye. 90.— Porycrror 
wrinkled transversely, and discolored or rough- . ToR0su8 = StutreR. 

: ZOOID. X 25. 
ened with some adherent mud or sand. 

Zooids rather small, often only 2 mm. or less in length in the vio- 
lently contracted and distorted state in which they occur in preser- 
vation, the long constricted pedicel or neck connecting the thorax 
and abdomen being so shortened that the abdomen comes against 
the thorax. When even moderately extended they are, however, two 
or three times the above length. 

Branchial and atrial apertures on fairly prominent forwardly 
directed tubes, both 6-lobed. One or more vascular processes arise 
from the posterior end of the body. 

Mantle with numerous strong longitudinal bands on the thorax. 
These muscles continue back on the abdomen, but become more 

_ diffuse and less conspicuous. 

Tentacles not very numerous, apparently of three sizes, the smallest 
inserted somewhat nearer the aperture than the rest. 

Dorsal languets not demonstrated. 





138 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Stigmata apparently in three rows (possibly four) ; probably 18 or 
20 in a row on each side. 

Stomach rounded, smocth-walled. Intestinal loop twisted so as 
to bring the stomach to the posterior side. 

Many of the zooids contain large embryos in the ventral region 
of the thorax and anterior part of the abdomen and large eggs 
farther back in the ventral region. The ovary itself, containing a 
small group of eggs of different sizes, is situated beside the in- 
testinal loop, where the testes are also situated; the latter are few in 
number, pear-shaped, and placed radially in a group. The sperm 
duct arises from the center of the group of testes and passes to the 
intestine, extending along it into the thorax. An oviduct was not 
demonstrated. 

Localities for this species: 

No. 63. Station D5163 (off Observation Island, Tawi Tawi Group, Sulu 
Archipelago, Feb. 24, 1908, 28 fathoms, coral sand). One colony, 


No. 62. Station D5168 (off Observation Island, Feb. 25, 1908, 80 fathoms, 
coral sand). Several colonies (Cat. No. 5960, U.S.N.M.). 


Sluiter (1909) described the species from a reef at Haingsisi. 


Genus CYSTODITES von Drasche, 1883. 
CYSTODITES PHILIPPINENSIS Herdman, 1886. 
Plate 28, fig. 15. 
1886. Cystodytes philippinensis HerpMAN, Rep. Voy. Challenger, vol. 14, 
Tunicata, p. 140, pl. 20, figs. 1 and 2. 5 
1891. Cystodytes philippinensis HrerpMAN, Journ. Linn. Soe. London, Zool., 
vol. 23, p. 615. 
1893-1907. Cystodites philippinensis SEELIGER, Bronn’s Tier-reich, vol. 3, 
suppl., pl. 14, fig. 14. 
1906. Cystodiles philippinensis HrrpMAN, Rep. Ceylon Pearl Oyster Fish- 
eries, pt. 5, p. 334. 
1909. Cystodites philippinensis Siuirer, Siboga-Exped., vol. 560, pp. 28, 30. 
28. 30. 
1909. Cystodites philippinensis CAuULLERY, Bull. Sci. France Belgique, vol. 
42, p: 45. . 
1909. Cystodites philippinensis HArtMryer, Bronn’s ‘Tier-reich, vol. 3, 
suppl., p. 1434. 


Colony flat and rather thin, generally quite uniform in thickness, 
with the zooids evenly but not very thickly distributed, each zooid 
when contracted being surrounded by a calcareous capsule. This 
capsule is very dense and firm and is formed of overlapping shield- 
shaped calcareous spicules which mostly measure from 0.20 to 0.38 
mm. in diameter. These capsules show more or less plainly through 


the semitransparent test; the latter is of a light brown color, due xg 


in part to diffused color and in part to brown pigment cells dis- 


tributed chiefly in the upper layers. There are also deposits of ir- x 
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regular grains of calcareous matter, broken spicules, etc., among the 
spicules of the capsules and in the basal parts of most of the colonies. 
Size of largest colony 70 by 38 mm. across and about 4 mm. thick. 

The constricted part of the body connecting the thorax and abdo- 
men of the zooid is very short, and when contracted the thorax is 
drawn down so that it lies partly beside the abdomen and is received 
within the calcareous capsule; the entire zooid then does not occupy 
a length of much over1 mm. There are strong longitudinal muscles 
in the mantle to bring about this contraction; on the sides of the 
thorax they form a number of separate bands, but at the posterior 
end of the thorax they converge to a single broad band on each 
side and this spreads out again to a thin sheet on the side of the 
abdomen. Apertures on tubes (that for the atrial aperture the 
longer), both with six lobes. 

Tentacles rather numerous, apparently of three orders. Their ar- 
rangement is difficult to determine in the specimens. 

Dorsal languets not demonstrated. 

Stigmata only moderately numer- 





ous. Four rows have been repre- O29 
sented in figure 92 as the most probe 4/7 
able number, but the contracted ry HC} 
state of the sac prevented counting CS } 
them. EGR SSSA 
There are about a dozen male 91 


glands; they are oblong or cuneate mics. 91, 92—Cysroprres PHILIPPIN- 
Saics placed radially im a circle;  =NS8 Hmmpman. 1, SercuLEs. 
2 ; <X 20. 92, Zoo. X 25. 

the common sperm duct proceeding 
from the center of the group. The ovaries were not made out in 
the specimens studied, but some of the zooids have large eggs or 
embryos beneath the mantle. 

This appears to be a common and widely distributed species in 
shallow water, as it is represented by the following specimens. 


No. 87. Station D5108 (off Corregidor Light, Jan. 15, 1908, 18 fathoms, 
coral). Several colonies (Cat. No. 5924, U.S.N.M.). 

No. 40. Station D5141 (off Jolo Light, Feb. 15, 1908, 29 fathoms, coral 
and sand). Several small colonies (Cat. No. 5923, U.S.N.M.). 

No. 33. Jolo, Jolo Island, February 11, 1908. One colony (Cat. No. 
5922, U.S.N.M.). 

No. 22. Station D5174 (off Jolo Light, Mar. 5, 1908, 20 fathoms coarse 
sand). One large colony (Cat. No. 5971, U.S.N.M.). \ 

No. 106. Station D5149 (off Sirun Island, Sulu Archipelago, Feb. 18, 
1908, 10 fathoms, coral and shells). Several colonies (Cat. 
No. 5972, U.S.N.M.). 


_ This species was obtained by the Challenger expedition at Zam- 
_ boanga, Philippines, in 10 fathoms. The genus Cystodites consists 


140 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


of a number of very similar forms, many of which will probably 
eventually prove to be identical. C. ceylonensis Herdman (1906, p. 
3834, pl. 8, figs. 23-25) from Ceylon is one of those which appear to 
be very closely allied to the present form. 


Genus HOLOZOA Lesson, 1830. 
[=Distaplia Della Valle, 1881.] 
HOLOZOA VALLIT (Herdman), 1886. 
Plate 33, figs. 47 and 48. 


1886. Distaplia vallii HerpMAN, Rep. Voy. Challenger, vol. 14, Tuni- 
cata, p. 128, pl. 18, figs. 1-6. 
1891. Distaplia vallii HerpMan, Journ. Linn. Soc. London, Zool., vol. 


23,5). Gila: 

1893-1907. Distaplia vallet Seriicer, Bronn’s Tier-reich, vol. 3, suppl., 
pl. 38, fig. 4. 

1909. Distaplia vallii CAULLERY, Bull. Sci. France Belgique, vol. 42, p. 45. 

1909. Holozoa vallei HARTMEYER, Bronn’s Tier-reich, vol. 8, suppl., 
p. 1487. 

1912. Holozoa vallii HARTMEYER, Deutsche Stidpolar-Expedition, vol. 12, 


Zool., pt. 4, p. 486. 


The numerous specimens in the collection exhibit great variation 
in the form of the colony, ranging from distinctly capitate colonies, 
raised on a short but more or less distinct neck, to irregular rounded 
masses and even flattened incrusting forms. The most symmetrical 
und one of the largest colonies is nearly egg-shaped, though flattened in 
one direction, 55mm. high by 87 mm. in greatest transverse diameter, 
and was attached by a very short thick neck arising at the large end. 
A majority of the specimens are, however, quite irregular in form, 
though a tendency to approach the capitate type prevails. Test, in 
the alcoholic specimens at least, of a rather soft, somewhat fibrous 
or sponge-like texture, very opaque, the surface generally not very 
smooth and often indicating by rough, slightly depressed areas the 
positions of the groups of zooids. In those cases where the limits 
of the systems appear to be distinguishable, the systems, though 
varying in form and extent and often irregular in outline, seem to 
be mostly rather small and simple. Color of the colonies very vari- 
able; the ground color is yellowish, greenish, or brownish, this being 
more or less extensively mottled or marbled in the superficial parts 
with areas of some other color; greenish yellow, dark green, dull 
purple or purplish red (the color varying in different colonies), these 
colored areas being due to collections of rounded or oval pigment 
cells, green cells predominating or occurring exclusively in some 
colonies, while in others red cells are present in sufficient number to 
give the red or purple coloration, though green ones are also present. 
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When exceptionally well preserved and considerably expanded, 
the zooids may be 4 to 5mm. long, but in some specimens they are so 
contracted as to hardly average half the above length. Branchial 
apertures usually not conspicuously lobed. Atrial aperture very 
variable in size and form in different zocids; sometimes it is merely a 
large opening whose edges are neither lobed nor produced; in other 
cases it is smaller and situated at the end of a tubular siphon; in 
others again the anterior edge is produced into a languet of more 
or less conspicuous size and length (fig. 93). 

Mantle musculature delicate, composed mainly of slender trans- 
verse and oblique bands, and circular bands surrounding the aper- 
tures. 

Tentacles 8 in number; of two sizes, placed alternately. 

Dorsal languets arising from the transverse vessels of the left side 
at some distance from the median dorsal vessel. 

Stigmata in 4 rows, about 25 in a 
row on each side. A narrow interme- 
diate transverse vessel crosses without 
interrupting the stigmata of each row 
midway between the larger vessels. 
The two or three stigmata of each row 
nearest the endostyle become succes- 
sively shorter as that organ is ap- 
proached. 

Stomach rather elongate oval, ta- 
pering toward the pyloric end. In 
most colonies it is smooth-walled, but 
in some colonies more or less distinct 
longitudinal ridges on the inner sur- Fic. 93.—Hotozoa vanuit (HERD- 
face can be detected. Pe eee aie cee 

LINE OF THORAX OF TWO OTHER 

Intestinal loop generally not twist- ZOOIDS SHOWING VARIATION IN 
ed, and the reproductive organs in 9 "™  *7NIAN OntmICE 
consequence lie in the right side of the abdomen. The male organs 





consist of a group of about a dozen small pyriform or rounded testes 


arranged in a circle or hemispherical group, the stout thick-walled 
common sperm duct accompanying the ascending part of the in- 
testine and rectum. The ovary is a small sac containing a few eggs, 
lying beside, or more or Jess surrounded by, the group of testes; 


the oviduct accompanies the sperm duct and ascending branch of the 


intestine. No brood pouches were found, though some large larvae 
were present in the test in one of the colonies. Probably brood 
pouches are formed in the usual manner, and the larvae observed 
had made their escape by the rupture or degeneration of the wall of 


the pouch. 
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This species was obtained at five stations, all in shallow water, in 
the Sulu Archipelago, where it appears to be common. 


No. 49. Station D5141 (off Jolo Light, Feb. 15, 1908, 29 fathoms, coral 
sand). One colony. (Cat. No. 5905, U.S.N.M.) 

No. 39. Station D5189 (off Jolo Light, Feb. 14, 1908, 20 fathoms, coral 
sand). Several colonies. (Cat. No. 5907, U.S.N.M.) 

No. 86. Station D5147 (off Sulade Island, Sulu Archipelago, Feb. 16, 1908, 
21 fathoms, coral sand and shells). One small colony. (Cat. No. 
5925, U.S.N.M.) 

No. 115. Station D5148 (off Sirun Island, Sulu Archipelago, Feb. 16, 1908, 


17 fathoms, coral sand). Two large colonies. (Cat. No. 5975, 


U.S.N.M.) 

Nos. 58, 65, 1384. Station D5149 (off Sirum Island, Sulu Archipelago, Feb. 
18, 1908, 10 fathoms, coral and shells). Five colonies. (Cat. 
Nos. 5906, 5908, and 5974, U.S.N.M., respectively.) 


Herdman (1886) describes this species (which he himself suggests 
is none too well distinguished from the previously described Mediter- 
ranean forms //. péleata, O. Schmidt, 1862, and H. rosea Della Valle, 
1881), from latitude 6° 54’ N.; longitude 122° 18’ E., 10-20 fathoms. 
He also reports it from Tangier Bay, Morocco, 35 fathoms. 


Genus SYCOZOA Lesson, 1830. 
{=Colella Herdman, 1886, part.] 
SYCOZOA PULCHRA (Herdman), 1886. 


1886. Colella pulchra HirpMan, Rep. Voy. Challenger, vol. 14, Tuniacta, p. 
106, pl. 15, figs. 1-3. 

1891. Colella pulchra HerpMan, Journ. Linn. Soc. London, Zool., vol. 23, 
p. G11. 

1893-1907. Colella pulchra Serr ticeR, Bronn’s Tier-reich, vol. 38, suppl. 
pl. 38; fies 2. 

1898. Colclla pulchra HrerpMANn, Ann. Mag. Nat. Hist., ser. 7, vol. 1, p. 447. 

1899. Colella pulchra HerpMAN, Cat. Australian Mus., Sydney, No. 17, pp. 
70 and 112. 

1909. Colella pulehra Caurtery, Bull. Sci. France Belgique, vol. 42, pp. 
38, 41. 

1909. Sycozoa pulechra HartTMryer, Bronn’s Tier-reich, vol. 3, suppl., p. 
14388. 

1909. Sycozoa pulchra Sturrer, Siboga-Exped., vol. 56b, p. 33. 

1912. Sycozoa pulchra HArtMrEyER, Deutsche Siidpolar HExped., vol. 12 
Zool., pt. 4, p. 499. 


In the only specimen the colony is of inverted conical form, meas- 
uring about 14 mm. across the top, which is only slightly convex, 
and 17 mm. in height, exclusive of the pedicel on which it is borne. — 
The pedicel is 3 to 4 mm. in diameter and about 34 mm. long in © 
its present condition, but the base has evidently been broken off. 

Test opaque yellowish gray in color and somewhat fibrous in 
consistency. Zooids numerous, arranged in vertical parallel rows on — 
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the sides of the colony, but with less obvious regularity on the top. 
The common cloacal ducts run vertically between every second row 
of zooids and probably all converge to one common cloacal aperture 
on the top of the colony. 

Zooids small (not usually over 1.25 mm. long in the preserved 
state) ; the largest and oldest are in the upper part of the colony. 
Branchial aperture small, often only slightly prominent; unlobed. 
Atrial aperture a large opening whose anterior border may be pro- 
duced into a short languet. 

Mantle thin and transparent. Its musculature is only slightly 
developed and is mostly confined to the thorax, being composed 
chiefly of very delicate bands having a transverse or oblique direc- 
tion or encircling the apertures, but these bands are few and very 
slender. 

Only eight tentacles of two sizes, placed alter- 
nately, could be demonstrated with certainty. 

Dorsal languets rather small, arising from the 
transverse vessels a little to 
the left of the median dorsal 
vessel. Branchial sac large, 
with four rows of stigmata. 
The rows are arranged in 





pairs, the first and second sepa- f THe 
rated only by a narrow trans- ( eA 
NS a 


verse vessel, and the third and 

: Fics. 94, 95.—Sycozoa puLCHRA (HERDMAN). 
fourth rows also, while be- 94, COLONY. X .75. 95, Zoom. X 30. 
tween the second and _ third 
rows a wider vessel intervenes. There are 14 or 15 stigmata in a 
row on each side in the two anterior rows and one or two less in the 
posterior ones. 

Intestinal loop small; generally not twisted. Stomach small, pear 
shaped, tapering toward the pyloric end, and smooth walled. Margin 
of anus slightly two lipped. 

Only female reproductive organs were found, though many zooids 
were examined, and these were not greatly developed. They con- 
sist of a saclike ovary containing a few eggs lying in the dorsal 
region of the abdomen close against the ascending part of the intes- 
tinal loop. The largest eggs are in the posterior part of the ovary; 
the anterior end of the latter appears to be continuous with an ovi- 
duct accompanying the intestine. No incubatory pouch was found, 
but its absence may have been due to immaturity of the colony as a 
whole and of the individual zooids. 

The only specimen (No. 25) (Cat. No. 5926, U.S.N.M.) is from 
station D5149 (off Sirun Island, Sulu Archipelago, Feb. 18, 1908, 


144 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


10 fathoms, coral and shells). The Challenger Expedition obtained 
the types in latitude 10° 36’ S.; longitude 141° 55’ E., 6 fathoms. 
The Stboga Expedition (Sluiter, 1909) obtained it at several stations 
in the vicinity of latitude 6° S.; longitude 114° E., 80 meters. 


Genus NEPHTHEIS Gould, 1856. 
[=Oxycorynia von Drasche, 1883. ] 7 
NEPHTHEIS THOMPSONI (Herdman), 1886. 
Plate 24, fig. 4. 
1856. Nephiheis (?), Goutp, Mollusea and Shells (U. S. Exploring Exped., 
under Wilkes), Atlas, p. 16, figs. 621-621b. 
1886. Colella thompsoni HEerpMAN, Rep. Voy. Challenger, vol. 14, Tuniacta, 
p. 94, pls. 10-138. 
1891. Colella thompsoni HerpMan, Journ. Linn. Soc. London, Zool., vol. 28, 
p. 611. 
1907. Oxrycorynia thompsoni MicHAELSEN, Hamburg Magalhaenisch. Sam- 
melreise, vol. 1, p. 8. 
1908. Nephtheis, sp. HartMeyeEr, Zool. Annalen, Wiirzburg, vol. 3, p. 51. 
1909. Oxycorynia thompsoni CauLLERY, Bull. Sci. France Belgique, vol. 42, 
pp. 46, 38, 40. 
1909. Nephtheis thompsoni SiurterR, Siboga-Exped., vol. 56b, p. 36. 
1909. Nephtheis thompsoni HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1440. 

Colony consisting of one or more heads each raised on a long 
narrow pedicel and somewhat suggesting in its shape and appear- 
ance an elongated pine cone. When composed of more than one head 
the several pedicels may arise from a common basal mass of test, or 
one or more smaller heads may be borne on branches arising at dif- 
ferent points from the pedicel of the principal head. Zooids present 
only in the heads, the largest and most mature being in the upper 
part of the colony. The thorax of each well-developed zooid pro- 
jects somewhat above the general surface of the common test even in 
the contracted preserved specimens, and doubtless does so much more 
in the living state, especially when the zooids are expanded. The 
pedicels are not of uniform diameter throughout their length. In 
general they become larger toward the lower end, expanding some- 
what abruptly into a basal mass of test, by which the colony is 
attached. Surface of the pedicel fairly smooth or slightly wrinkled, 
free from incrusting material. 

Dimensions of three large colonies (each consisting of only a single 
head with pedicel) : 





Locality ates | eee |e 

mm. mm. mm. 
otailsherohtvorcolony.sees see caesar eee ee 182 190 97 
Peet Olmos ata. acoso eet oe ee ae eS ae 72 90 40 
Benisib or pedicels <ii202. 75S ab See Soe Be 110 10 57 
‘Transverse diameter of head: .....4. 2.25.50. 1... 4.2 21 25 20 


Average diameter of pedicel, about...............- 11 | 11 7 
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Test in the heads more or less transparent, free from pigment in 
some specimens; in others there is more or less greenish and brown- 
ish pigment in rounded cells, these occurring also in the mantles of 
the zooids. In some of the colonies most of the zooids have four 
small dark spots on the anterior part of the thorax. In the pedicels 
the test is tougher and less transparent, but free from pigment 
cells. 

Zooids very variable in size, not only in different specimens and in 
different states of contraction but also in different 
parts of the same colony. Some of them are 14 
mm. or more long in the preserved and only 
moderately expanded condition, but in small, and 
especially in immature colonies they are all much 
smaller, not exceeding one-third or one-half this 
length. A constricted neck of moderate length 
separates the abdomen from the large and con- 
siderably elongated thorax, and a large vascular 
process extends from the posterior end of the 
abdomen. The vascular processes of the zooids 
form an anastomosing network in the pedicel. 
The buds appear to form from the extreme upper 
branches of this network. Anterior end of the 
body obliquely truncated so that the dorsal side 
of the thorax is longer than the ventral side; the 
anterodorsal region is produced into a large atrial 
siphon of variable length bearing the small round 
atrial aperture close to or at its end. The 
branchial aperture is situated on the oblique an- 
terior end of the thorax and is scarcely at all 
prominent, but is of larger diameter than the 
atrial. Neither aperture lobed. When the zooids 
are in position in the colony the atrial siphon of 
each zooid extends above the general surface of 
the colony toward the apex of the latter. 

Mantle thin, provided with many narrow rather Frio, 96,—-Nerutnere 
regularly spaced transverse muscle bands in the THOMPSON (HERD- 
thorax. These bands are generally quite con- x 25 ee 
spicuous. 

Tentacles numerous, of 3 sizes. The largest and medium sized 
ones alternate in one circle; the numerous small ones form another 
circle nearer the branchial aperture. 

Dorsal languets triangular, continuous laterally with rather broad 
~ membranes which are borne on the transverse vessels of the branchial 

sac. The languets arise directly from the medium dorsal vessel. 
101825°—Bull. 100—17-—10 
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Branchial sac with 20 or more rows of stigmata with about 25 
stigmata in a row on each side. 

Stomach narrow and not very conspicuous; its walls not plicated. 
Intestine forming a rather long loop of large diameter. 

Nearly all the zooids examined, including those from different colo- 
nies, had the male reproductive organs well developed. They consist 
of numerous (often 30 to 50) small pear-shaped testes lying beside 
the posterior part of the intestinal loop and often extending beyond 
it to the extreme posterior end of the body. They discharge into a 
stout common sperm duct (which accompanies the intestine) by 
means of small ducts. The ovary was not satisfactorily made out in 
any case, unless it is represented by a saclike structure almost empty 
in most of the zooids studied, situated beside the intestinal loop just 
anterior to the group of testes. This sac appears to extend into a 
tube, presumably the oviduct, which accompanies the ascending 
branch of the intestine. 

Many of the zooids possess a small hernialike incubatory pouch 
containing a few (usually 4 to 6) developing embryos. The pouch 
is situated at or near where the thorax and the constricted neck 
attaching the abdomen join, and it contains an enlarged loop of the 
oviduct within which the embryos remain and undergo part of their 
development. One or more large tailed larve are often also present 
in the atrial cavity of the same zooid. 

The localities of the specimens are: 

No. 104. Station D5139 (off Jolo Light, Feb. 14, 1908, 20 fathoms, coral 
sand). Four large colonies. (Cat. No. 5992, U.S.N.M.) 

Nos. 28, 52. Station D5145 (near Jolo Light, Feb. 15, 1908, 23 fathoms, coral 
sand and shells). Four colonies. (Cat. Nos. 5973 and 5915, 
U.S.N.M., respectively. ) 

No. 50. Station D5149 (off Sirun Island, Archipelago, Feb. 18, 1908, 10 
fathoms, coral and shells). One small colony. (Cat. No. 5914, 
U.S.N.M.) 

No. 35. Station D5165 (off Observation Island, Tawi Tawi Group, Sulu 
Archipelago, Feb. 24, 1908, 9 fathoms, coral). One specimen 
comprising a number of heads, -all small. (Cat. No. 5913, 

‘ U.S.N.M.) 

No. 79. Some small degenerate fragments from station D5136 (near Jolo 
Light, Feb. 14, 1908, 22 fathoms, sand and shells) are also prob- 
ably of this species. (Cat. No. 5916, U.S.N.M.) 

This species was figured by Gould (1856) from a specimen from 
the “Sooloo Sea.” He gave it a generic name (VepAtheis) but no 
specific name. A closely related species was afterwards described by 
von Drasche (1882) from the Caroline Islands under the name 
Oxycorynia fascicularis. The writer follows Hartmeyer (1909) in 
adopting Gould’s generic name. The Challenger Expedition col- 
lected it in latitude 6° 54’ N.; longitude 122° 18’ E., 10 fathoms, 
and it was described and figured in great detail by Herdman (1886). 


: 
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It was also obtained by the Siboga Expedition in latitude 8° 23.5’ S.; 
longitude 119° 4.6’ E., 64 meters. (Sluiter, 1909.) Caullery (1909, 
p. 46) evidently iandeeentls attributes the above species JV. fascicu- 
laris of von Drasche to the Philippines. It has not been found there, 
unless V. thompsoni should eventually prove to be identical with 
von Drasche’s fascicularis. 


Family DIDEMNIDAE Verrill, 1871. 
Genus DIDEMNOPSIS Hartmeyer, 1903. 
DIDEMNOPSIS JOLENSE, new species. 


Colony of elongate outline and rather thin flattened form in the 
only good specimen. Length, 24 mm.; greatest width, 10 mm.; thick- 
ness, 4 to 5 mm. Test rather easily torn, translucent, of a light, 
smoky brown color, due both to pigment cells in the test and thoracic 
region of the mantle, and to diffused color in the 
test and tissues of the zooids. No spicules; zooids 
arranged in curved rows probably constituting 
only a few systems, or perhaps only one. 

Zooids rather large, up to 3 mm. long in the 
partially contracted preserved state. Body 
strongly constricted between the thorax and abdo- 
men; a very long strong tapering muscular process 
extends obliquely ventrally and posteriorly out 
into the test from this constricted region; club- 
shaped vascular processes also extend into the test wie, 97.—pinesnor- 
from some zooids. Branchial aperture 6-lobed,  8!8_ JOUENSE, NEW 

: ° : : SPECIES. X 17.5. 
and provided with a strong sphincter; atrial aper- 
ture plain or very obscurely lobed; situated at the end of a very 
short tubular extension of the middle dorsal region of the thorax, 
or in some cases scarcely produced at all. No atrial languet. 

Mantle muscles composed chiefly of longitudinal fibers on the 
thorax; not conspicuous on the abdomen. 

Tentacles apparently of three sizes. The writer was not successful 
in counting them, on account of the strongly contracted state of the 
throax in all the zooids examined. 

Dorsal languets not demonstrated for the same cause, though 
there is no reason to doubt their presence. 

Only three rows of stigmata could be discovered; there are prob- 
ably at least 15 in a row on each side. 

Stomach rounded-oblong, intestinal loop rather large, with several 
valvelike constrictions in the proximal region of the intestine. 

No reproductive organs found in any of the numerous zooids ex- 





amined. The colony, however, contains some larvae. 
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The type and only certain specimen (No. 27) (Cat. No. 6040, 
U.S.N.M) is from station D5137 (near Jolo Light, Feb. 14, 1908, — 
20 fathoms, sand and shells). Another small colony (No. 68) (Cat. — 
No. 5926, U.S.N.M.) in the collection may be of this species, though 
the specimen is insufficient to be the basis of a certain conclusion. 
The differences which it exhibits may be due to age or different con- — 
ditions of growth or different degree and manner of contraction 
in preserv: ition. The colony co sists of several minute lobes. This 
is, however, perhaps due to growing on a branching hydroid or 
bryozoan instead of on a broad surface. The test is not pigmented, 
but the tissues of the zooids are dark colored. As compared with 
the specimen just described the zooids have the branchial orifice with 
shorter (sometimes scarcely noticable) lobes, the atrial tube longer, 
and the long muscular process wanting, or at least not conspicuously 
developed. This latter difference may be more or less dependent 
on the small and lobed condition of the colony, no such large firm 
mass of test being present for muscular attachment as in the last- 
described specimen. Club-shaped vascular processes of the middle 
region of the zooids are, however, well developed. No reproductive 
organs could be demonstrated. The specimen is from station D5250 
(near Linao Point, Gulf of Davao, May 18, 1908, 23 fathoms, coral 
and sand). 

Genus DIDEMNUM Savigny, 1816. 


{=Lepteclinum Authors. } 
DIDEMNUM GRANDE (Herdman), 1886. 
Plate 30, figs. 20-23. 


1886. Leptoclinum albidum, var. grande HrrpMan, Rep. Voy Challenger, 
vol. 14, Tunicata, p. 291, pl. 35, figs. 11-14. 3 
1909. Didemnum albidum, var, grande HartMryer, Bronn’s Tier-reich, # 
vol. 8, suppl., p. 1449. . a 
1910. Leptoclinum albidwmn, var. grande VAN Name, Proc. Boston Soc. Nat. © 
Hist., vol. 34, p. 374. ; 


Colony of comparatively thin incrusting form, its shape depend- — 
ing largely on the object on which it grows. Though rarely much ~ 
exceeding an average thickness of 3 mm., it forms colonies of con- — 
siderable extent, some of the specimens measuring 50 to 60 mm. in © 


greatest diameter. There is also one large colony or group of con- 
fluent colonies from station 105148 which grew upon a slender — 


branching hydroid, enveloping and binding together its branches in 


such a wa; that the ascidian colony has taken the form of a sponge- — | 
like mass perforated by canals, clefts, and passages, which must, 
when entire, have been at least 120 mm. in greatest diameter. It is 


probable that the peculiarities of this colony are due to the form | 
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of the object on which it grew, not to any difference of species. 


Color usually chalky or yellowish white. In specimens from two 


stations (D5139 and D5154) the upper or free surface of the colony 


is somewhat mottled with a blackish pigment. The branchial aper- 
tures of the zooids appear in the contracted preserved specimens 
as minute depressions, and in some specimens are quite conspicu- 
ous. Common cloacal apertures are only occasionally recognizable, 
but are apparently generally rather numerously distributed over the 


surface. Spicules are abundant in most parts of the colonies, often to 


an extent rendering the test hard and brittle. 

The spicules are mostly considerably larger than in Didemnum 
ternatanum, well developed ones averaging 0.027 to 0.038 mm. in 
diameter, or in some colonies larger (0.04 to 0.05 mm.). They are 
stellate; their rays rather few and long, regularly tapering in some 


98 





10 IO 
Fics. 98—101.—DIDEMNUM GRANDE (HERDMAN). 98, TYPICAL SPICULE. Xx 700. 99, 
COMMON FORMS OF SPICULES. X 700. 100, Zooip. X 32. 101, SPICULES FROM 
COLONY FROM STATION D5145. X 700. 


colonies, in others usually more nearly cylindrical and truncated at 


the tip (figs. 98 and 99). 
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Zooids greatly contracted in nearly all the specimens so that the 


determination of their structure is difficult. In their contracted 


and preserved state they often do not exceed 1 mm. in length; they 
are numerous and closely placed in the colony. Branchial aperture 


with 6 small lobes; atrial aperture neither produced into a tube 


nor provided with a languet. 
Mantle musculature mainly longitudinal, forming distinct bands 


on the thorax. A muscular process extending into the test from the 


constricted middle portion of the bedy is present. 

Dorsal languets apparently arising from the transverse vessels a 
little way to the left of the median dorsal vessel. 

Stigmata in four rows, rather few in number; in one zooid 9 


_ or 10 in a row on each side were demonstrated in the three anterior 


_ rows, and 8 in the last or posterior row. 
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No deviations from the type usual in this genus were observed in 
the digestive or reproductive organs. The latter were not developed 
in most of the zooids examined, and none were found in which it 
could be determined whether the testis is single or composed of two 
glands, as is the case in many closely related forms. The vas deferens 
makes several spiral turns about the testis. 

This species is sufficiently well represented in the collection to in- 
dicate that it is common in the southern part of the Philippine region 
if the writer is correct in including all the following specimens in 
this species. 

No. 8. Station D5128 (off Nogas Island, Feb. 4, 1908, reef). One colony 
(Cat. No. 5883, U.S.N.M.). 

No. 100. Station D5139 (off Jolo Light, Feb. 14, 1908, 20 fathoms, coral 
sand). Many large colonies (Cat. No. 5989, U.S.N.M.) 

Nos. 11 and 12. Station D5145 (near Jolo Light, Feb. 15, 1908, 23 fathoms 
coral sand and shells). Three very small colonies (Cat. Nos. 
5885 and 5888, U.S.N.M., respectively). 

Nos. 9 and 13. Station D5136 (near Jolo Light, Feb. 14, 1908, 22 fathoms, 
sand and shells). Several small colonies (Cat. Nos. 5887 and 
5990, U.S.N.M., respectively). 

No. 6. Station D5148 (off Sirun Island, Sulu Archipelago, Feb. 16, 1908, 17 
fathoms coral sand). Parts of one, or perhaps of several very 
large colonies (Cat. No. 5985 U.S.N.M.). 

Station D5149 (off Sirun Island, Sulu Archipelago, Feb. 18, 1908, 10 
fathoms, coral and shells). Small colonies. 

No. 18. Station D5150 (off Sirun Island, Sulu Archipelago, Feb. 18, 1908, 
21 fathoms, coral sand and shells). One colony (Cat. No. 5884, 
U.S.N.M.). 

No. 10. Station D5154 (near Bakun Point, Tawi Tawi Group, Sulu Archi- 
pelago, Feb. 19, 1908, 12 fathoms, coral snd: Two colonies 
(Cat. No, 5886 (U.S.N.M.). 

Herdman’s type was a large colony obtained by the Challenger 
expedition off Zebu, Philippines, in 95 fathoms. The writer has 
made it clear in a previous article (1910, p. 374) that the present 
form has nothing to do with Leptoclinum albidum Verrill, 1871. 
It seems best therefore to give the form the rank of a species, though 
it must be admitted that it is very close to Savigny’s original type of 
the genus, Didemnum candidum (Savigny, 1816, pp. 14 and 194, 
pl. 4, fig. 3 pl. 20, fig. 1) from the Gulf of Suez, and it seems not 
unlikely that this and a number of other species of this genus from 
tropical and subtropical seas will eventually have to be united with 
Savigny’s species. 

There are two other colonies in the Albatross collection both of a 
chalky white color and densely crowded with spicules; that the writer 
also refers to this species, though the spicules lack the regularity 
in the form of the points or rays which is so characteristic of the 
specimens just described. The rays are numerous, sometimes sharp, 
sometimes irregularly blunted; the spicules resembling, in fact, those 
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of Didemnum ternatanum except for their larger size. (See fig. 101.) 
These colonies are from: 
No. 7. Station D5145 (near Jolo Light, Feb. 15, 1908, 23 fathoms, coral, 
sand, and shell). Rather large colony (pl. 30, fig. 23) (Cat. 
No. 5882, U.S.N.M.). 
No. 15. Station D5147 (off Sulade Island, Sulu Archipelago, Feb. 16, 1908, 
21 fathoms, coral, sand, and shells). (Cat. No. 6022, U.S.N.M.) 


A rather large colony received from the University of the Philip- 
pines and collected by Dr. L. KE. Griffin and Mr. L. D. Wharton at 
Bantayan has similar spicules. 


DIDEMNUM MOSELEYI (Herdman), 1886. 


1886. Leptoclinum moseleyi HerpMAN, Rep. Voy. Challenger, vol. 14, Tuni- 
eats, p. 272, pl. 37, fig. 9-14. 

1898. Leptoclinum moseleyi HerpMan, Journ. Linn. Soc. London, Zool., 
vol. 23, p. 631. 

1909. Didemnum moseleyi StvuitTER, Siboga-Exped., vol. 560, p. 45. 

1909. Didemnum moseleyi HARTMEYER, Bronn’s Tier-reich, vol. 3, suppl, 
p. 1450. 
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Fics. 102, 103.—DIDEMNUM MOSELEYI (HERDMAN). 102, SPICULES FROM COLONY FROM 
nao. D4145. x 700. 103, SPICULES FROM COLONY FROM STATION D5145. 
Specimens from two localities appear to belong to this species of 

Herdman’s, although they are proportionately thicker and _ less 

densely crowded with spicules than those on which his description 

was based. From station D5145 there is in addition to a very small 
colony, one apparently originally at least 30 mm. in diameter grow- 
ing upon a branching coral. It is of a light brownish color becoming 
paler at the margin. From station D5174 there is a larger colony 
of a uniform buff color surrounding a calcareous worm tube for a 
length of 75 mm. and attaining a thickness of 5 mm. or 6 mm. in some 
places. Spicules very abundant in the superficial layer of the colo- 
nies, but much fewer in the interior portions. The small 6-lobed 
branchial apertures of the numerous and closely placed zooids are 
quite conspicuous, especially in the largest colony. Common cloa- 
cal apertures, when distinguishable, small and irregularly lobed. 

They are probably quite numerous. Surface of colonies fairly 

smooth and even, but not shiny. Spicules mostly between 0.024 mm. 

and 0.032 mm. in diameter, spherical with very numerous short 
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points, which may be sharp and conical or more or less truncated or 
rounded off. 

Zooids closely resembling those of D. grande. They are small 
(about 1 mm. long in their contracted state) and have a tapering 
muscular process extending out into the test from the constricted 
neck connecting the thorax and abdomen. Branchial siphon rather 
large, with six short triangular lobes. It is lined with test sub- 
stance which may contain spicules. 

Tentacles of three sizes. 

Branchial sac with four rows of stigmata, eight on each side in 
the anterior rows and 7 in the last row. 

Dorsal languets arising from the transverse vessels a little way to 
the left of the median dorsal vessel. 

No pecularities noted in the digestive organs. 

No reproductive organs found in the zooids examined. 

The above-described specimens are from: 

No. 16. Station D5145 (near Jolo Light, Feb. 15, 1908, 28 fathoms, coral 
sand and shells). Two colonies (Cat. No. 5880, U.S.N.M.). 


No. 18. Station D5174 (off Jolo Light, Mar. 5, 1908, 20 fathoms, coarse 
sand). One large colony (Cat. No. 5881, U.S.N.M.). 


Herdman (1886) described the species from Zamboanga, Min- 
danao, 10 fathoms. Sluiter (1909) records it from one station in the 
Sulu Archipelago (latitude 6° 7.5’ N.; longitude 120° 26’ E., 16-23 
fathoms) and from other localities in the Malay Archipelago. 


DIDEMNUM TERNATANUM (Gotischaldt), 1898. 


Plate 28, fig. 16; plate 29. fig. 17; plate 30, figs. 24 and 25; plate 33, fig. 44. 
1898, Didemnum ternatanum GorrscHALDT, Abh. Senckenburg. Gesell., vol. 
24, p. 648, pl. 35, fig. 1. 
1909. Didemnum ternatanum HartMEYER, Bronn’s Tier-reich, vol. 3, suppl. 
p. 1451. 

Though subject to much modification in shape, due to the position 
in which it grows and the form of the object to which it is attached, 
this species is generally recognizable by the thick, fleshy, cushionlike, 
dome-shaped, or obtusely conical colony with a single large common 
cloacal aperture at the highest point. The zooids of such a colony, 
even when it is large, therefore form a single very complex system. 
This makes necessary large branching cloacal canals in the super- 
ficial parts of the colony, and these, together with the rather soft, 
weak character of the test substance, render the colonies more fragile 
and more easily torn (especially in the superficial parts) than those — 
of related species described in this paper. When a colony hasa base _ 
of irregular or elongated form there may be two or three common 
cloacal apertures, and these are then commonly ondistinct elevations — 
or prominences. In some colonies, the courses of the common cloacal 
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canals can be traced by slight furrows or darker lines on the surface, 


in others there are no such indications of them. 

+ Spicules noteworthy for their smallness in most specimens, gen- 
erally ranging from 0.008 to 0.028 mm. in diameter. In some colo- 
nies the larger spicules will scarcely average over 0.01 mm. in di- 


- ameter; in others they may average 0.02 mm. or even more. In some 


colonies from station D5136 the spicules are unusually large, many of 
them measuring 0.03 mm. or over. In form they are usually better 


- described as burr-like rather than stellate, on account of the large 


number of points or rays with which they are provided, or, more 


strictly speaking, of which they are composed, but in some colonies 


the prevailing type of spicules has fewer rays. The points are often 
narrow and_ sharp 





(though they never ex- oe we 
hibit the regularity and 7 CO AUIS 

perfect conical form face WO ee 
that is frequent in some tas? 104 *EGSS 


members of this genus), 
but in most . colonies 
they are mostly irregu- 
larly blunted at the tips 
and often so short that 
the spicule has nearly a 
spherical form (see fig. 


105). Spicules gener- ns 106 


ally very numerous in Fics. 104-106.— DIDEMNUM MTERNATANUM (GOTT- 
SCHALDT). 104, SpicULES FROM A COLONY FROM 





_ the surface layer of the Utucan Bay. X 700. 105, SPICULES FROM A COL- 


test, becoming less nu- ONY FROM STATION D5136. X 700. 106, Zoo. 


: nob 
merous and disappear- 


ing entirely in the deep portions of the colony, where (beneath the 


' zooids and the cloacal canals) the test is solid and translucent 


though rather soft and easily torn. Some colonies, however, have 


few spicules, even in the superficial parts. 
Color of the alcoholic specimens generally buff, often with a 
purplish tinge or some shade of purplish brown or light brown, but 


_many of the specimens have the superficial layer of the upper surface 
_ darker, due to the presence of rather large pigment cells in this layer. 
_ These are occasionally so numerous and deeply pigmented as to give 


_ the upper surface a dark-brown color (very dark in two colonies from 
_ station D5144). In some conspicuously pigmented colonies the edges 
_ of the colony and the border of the large common cloacal aperture 


or apertures are practically free from pigment and are light colored, 
in more or less conspicuous contrast to the rest of the upper surface. 
_ The minute closely placed branchial apertures of the zooids are usu- 


‘ 


n 


_ ally quite conspicuous on the surface. Large elongated and irregu- 


: 
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larly shaped colonies measure as much as 50 to 60 mm. in di- 
ameter at the base in one direction and may attain a maximum thick- 
ness perpendicular to the base of about 30 mm. in the part where the 
common cloacal aperture is situated. When young the colonies are 
comparatively thin and flattened. 

Zooids of moderate size, the individual figured (fig. 106), which was 
moderately well expanded, measured about 1.5 mm. long in the pre- 
served condition. The body is strongly constricted between the 
thorax and abdomen, but a muscular process extending out into the 
test is apparently not developed, perhaps because, owing to the ex- 
tensive development of the common cloacal canals, the test is much 
reduced in amount in that layer of the colony where the zooids are 
situated, most of the zooids being only separated from the adjacent 
canals by a thin septum of test substance. Branchial aperture with 
six small lobes; atrial aperture with a thin margin which invariably 
becomes torn in dissecting out the zooids, so that its shape is difficult 
to determine, but a careful examination of many zooids failed to dis- 
close the existence of any atrial languet. 

Mantle musculature very slight. 

Tentacles of three orders regularly arranged. 

Dorsal languets arising from the transverse vessels of the left side, 
but rather near the median dorsal vessel. 

Stigmata in four rows; the number in a row on each side in several 
fully developed zooids was found to be as follows: 


ROW 22 Sas pe es Ha a ee 1 2 3 4 
Number of stigmata... aul 11 10 or 11 8or9 
No peculiarities were noted in the digestive or reproductive organs 
except that the testes appeared in some specimens to be partially 
divided by obscurely indicated radial clefts or furrows into four 
lobes. In most of the zooids the proximal part of the sperm duct 
makes many spiral turns (6 to 8) about the testis. 
If the number of localities, as well as the quantity of material 
collected at many of them can be taken as a safe indication, this is 
the most abundant and generally distributed ascidian in the Philip- 


pine region. It was obtained at the stations and places listed below, ¥ | 


and in addition there is one lot (No. 156) (Cat. No. 5982, U.S.N.M.) 
not labeled with a locality. It grows on coral, shells, eel grass, other 
ascidians, etc., in shallow water. 


No. 97. Station D5218 (off Anima Sola Island, Apr. 22, 1908, 20 fathoms, 
coarse sand.) One very small colony. 

No. 120, Ulugan Bay, Palawan, December 29, 1908. Two large colonies 
(Cat. No. 5981, U.S.N.M.). 

No. 66. Surigao, Mindanao, May 8, 1908. One large colony (Cat. No. 5889, 
U.S.N.M.). 
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No, 129. Mantacao Island, coast of Bohol, April 8, 1908, reef. Large colony 
(Cat. No. 5983, U.S.N.M.). 

No. 85. Marongas Island, Jolo, February 10, 1908. Two small colonies (Cat. 
No. 5892, U.S.N.M.). 

No. 101. Jolo, Jolo Island, February 11, 1908. (‘‘ From interior of a pearl 
oyster.”) One colony (Cat. No. 5984, U.S.N.M.). 

Nos. 69, 81, 98 (doubtful specimen), and 198. Station D5139 (off Jolo 
Light, Feb. 14, 1908, 20 fathoms, coral sand.) Many colonies, 
some large (Cat. Nos. 5862, 5891, 5986, and 5987, respectively, 
U.S.N.M.). 

Nos. 59 and 61. Station D5144 (off Jolo Light, Feb. 15, 1908, 19 fathoms, 
coral sand). Two deeply pigmented colonies (Cat. Nos. 5894 and 
5896, respectively, U.S.N.M.). 

Nos. 113 and 155. Station D5136 (near Jolo Light, Feb. 14, 1908, 22 
fathoms, sand and shells). Many colonies, some large (Cat. Nos, 
5994 and 5979, respectively, U.S.N.M.). 

No. 56. Station D5149 (off Sirun Island, Sulu Archipelago, Feb. 18, 1908, 10 
fathoms, coral and shells). One deeply pigmented colony (Cat. 
No. 5890, U.S.N.M.). 

No. 109. Station D5154 (near Bakun Point, Tawi Tawi Group, Sulu Archi- 
pelago, Feb. 19, 1908, 12 fathoms, coral sand). Two large 
eolonies (Cat. No. 5988, U.S.N.M.). 

No. 32. Station D5557 (off Cabalian Point, Jolo Island, Sept. 18, 1909, 13 
fathoms, sand and coral). One colony (Cat. 5895, U.S.N.M.). 

Nos. 41 and 74. Station D5165 (off Observation Island, Sulu Archipelago, 
Feb. 24, 1908, 9 fathoms, coral). Small colonies (Cat. Nos. 5897 
and 5893, respectively, U.S.N.M.). 

There are also specimens of this species in the United States 
National Museum collected at Porta Galera Bay, Mindoro, by S. F. 
Light, and at Bantayan by Dr. L. E. Griffin and Mr. L. D. Wharton. 
The latter, though of the usual brown shades in preservation, are 
recorded as “soft green” in color when fresh. Perhaps this is the 
usual color of fresh specimens. 

Gottschaldt (1898) described this species from numerous speci- 
mens taken at Ternate. 


Genus POLYSYNCRATON Nott, 1892. 


As already noted by Sluiter (1909), the propriety of including the 
following species in this genus seems doubtful, as it has the atrial 
aperture produced into a tube and lacks an atrial languet. In Nott’s 
(1893) original species the atrial aperture is not produced, and a 
languet is present. In common with Nott’s species, however, it has 
the testis cleft into a number of entirely distinct glands, a spirally 
coiled sperm duct, and four rows of stigmata. 

POLYSYNCRATON DUBIUM Sluiter, 1909. 
Plate 31, fig. 30; plate 32, fig. 43; plate 33, fig. 49. 
71856. Eucoelium erubescens Goup, U. S. Exploring Exped., Mollusca and 
Shells, Atlas, pl. 53, fig. 615. 


21906. Leptoclinum margaritiferae HerpMan, Rep. Ceylon Pearl Oyster 
Fisheries. Suppl. Rep. No. 39, p. 337, pl. 8, figs. 19-22; pl. 9, fig. 7. 
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21909. Didemnum margaritiferae HarrmMtyer, Bronn’s Tier-reich, vol. 3, 
suppl, p. 1450. a 

1909. Polysyncraton dubiwmn Siuirer, Siboga-Exped., vol. 56b, p. 69, pl. 4, 
figs. 3 and 3a; pl. 7, fig. 10: 

1912. Polysyncraion dubium HartmMeyrr, Deutche Tiefsee Exped., vol. 16, 
p. 325. 

Colony flat and incrusting, but rather thick and fieshy. Surface 
fairly smooth and even except in a specimen from station D5186, in 
which it has deep convoluted furrows, and in one from station 
D5555, in which it is raised into low rounded elevations separated 
by furrows. Exterior of the colony varying from smooth and shiny 
to minutely granular, according to the abundance of spicules in 
the superficial part. Branchial orifices of the zooids conspicuous 
where the spicules are abundant, but less noticeable where they are 
scarce. Common cloacal orifices when distinguishable large and few 
in number, sometimes apparently only one or two for the entire 
colony. Color a pale, slightly reddish buff, except in the case of one 
specimen from station D5150, which is blackish, owing to the abun- 
dant presence of bluish-black pigment, contained chiefly in irregular 
elongated branching cells in the test. Greatest diameter of largest 
colony, 59mm. Thickness usually ranging from 3 mm. to 8 mm., but 
in some places it may be less or greater than these measurements. 
One specimen (from station D5145) grew on the shell of a small 
living crab, arching over and inclosing the carapace so as to leave 
only the limbs and mouth parts ducovered: 

Test yellowish, gelatinous, but moderately tough; its cells free 
from conspicuous pigment except in the specimen above mentioned. 
Bladder cells abundant. Spicules few in the interior and lower por- 
tions of the colonies, but often very thickly distributed in the super- 
ficial layer. They are usually mostly moderately large, 0.25 to 0.04 
mm. in diameter, and the typical form appears to be regularly stel- 
late, with a moderate number of smoothly tapering conical points 
ending in fairly sharp extremities. Such spicules are the chief kind 
occurring in the colonies from stations D5150 and D5139. In the 
colony from station D5145 they are accompanied in some parts of the 
test by spicules with more or less blunted or truncated rays, while 
in the colonies from stations D5174 and D5555 none of the spicules 
have the regular conical points, the points being in all cases more or 
less truncated, or at least not of regularly tapering conical form. In 
the last two cases the rays of the spicules are very much more numer- 
ous than in the others. The spicules in the colony from station D5174 
average smaller than the usual dimensions; in that from station 
D5555 they average larger, many reaching 0.05 mm. in diameter. 
These different forms of spicules are shown in figure 107. 
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Zooids over 2 mm. long when fully expanded, but in the preserved 
specimens generally less. Branchial siphon usually quite long, with 
six more or less evident lobes. Atrial orifice round, on a short tube 
or siphon arising from the posterior dorsal part of the thorax, and 
uusally directed dorsally or dorsally and pesteriorly. Muscular or 
vascular processes extending out into the test were not demonstrated. 

Mantle musculature rather delicate; a moderate number of slen- 
der longitudinal bands are present on the thorax. 

Four large tentacles in addition to two orders of smaller ones, 
probably about 16 in all, are present. 

Dorsal languets arising from the transverse vessels of the left side, 
the width of two or three stigmata to the left of the median dorsal 
vessel. 

Four rows of stigmata; 15 in the two anterior 
rows, 14 in the third, and 12 or 13 in the posterior 
row on each side. 

No peculiarities no- 
ticed in the digestive 
or female reproduc- 
tive organs. Male re- 
productive organs 
were found in all ex- < 
cept one of the col- — 


- onies. There are from pics. 107, 108..—-PoLYSYNCRATON DUBIUM SLUITER. 107, 
9 to 12 separate pear- SPICULES SHOWING VARIATIONS IN FORM. X 500. 108, 
Zooip, X 21. 





shaped testes com- 

municating with the origin of the common sperm duct or vas 
deferens by very short connecting ducts. In the specimens from sta- 
tions D5159, D5555, and D5139 the testes have a regular radial ar- 
rangement about the origin of the common sperm duct as a center, 
the duct making at least four or five spiral turns about the entire 
group of testes. In the specimen from station D5145 and D5174 
the testes were evidently in an actively functional state and more or 
less distended and enlarged, so that they are crowded out of their 
radial arrangement and form a compact more or less hemispherical 
group, about which the sperm duct (also much distended with sper- 
matozoa) makes only about two irregular turns. As it is evident 
that such a displacement of the testes and partial straightening of 
the sperm duct would be the natural result of dilation of these 
organs, the writer can not consider this peculiarity important in 
classification. 

The above description shows that the writer has assigned to this 
species specimens differing among themselves a good deal in some of 
the minor characters. Possibly he has gone too far in this, and should 
have recognized more than one species, but the limited material 
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available does not seem to afford a secure basis for the latter course. 
The Albatross specimens were from the following stations, all in the 
Sulu Archipelago—one colony from each: 
No. 4. Station D5139 (off Jolo Light, Feb. 14, 1908, 20 fathoms, coral sand 
(Cat. No. 6033, U.S.N.M.): 
No. 5. Station D5145 (off Jolo Light, Feb. 15, 1908, 28 fathoms, coral sand 
and shells). Growing on the shell of a small living crab (Cat. 


No. 5900, U.S.N.M.). 
No. 1. Station D51386 (off Jolo Light, Feb. 14, 1908, 22 fathoms, sand and 


shells). 

No. 3. Station D5174 (off Jolo Light, Mar. 5, 1908, 20 fathoms, coarse 
sand) (Cat. No. 5901, U.S.N.M.). 

No. 17. Station D5555 (off Cabalian Point, Jolo Island, Sept. 18, 1909, 34 
fathoms, coarse sand) (Cat. No. 5996, U.S.N.M.). 

No. 2. Station D5150 (off Sirun Island, Feb. 18, 1908, 21 fathoms, coral 
sand and shells). Colony differing from the remaining specimens 
in containing bluish-black pigment in the test (Cat. No. 6032, 
U.S.N.M.). 


Sluiter (1909) described P. dubtuwm from colonies obtained by the 
Siboga Expedition at Muaras Reef off Borneo, and at Kaniungar 
Ketjil (reef). As already indicated in the list of synonyms this 
species may perhaps be Leptoclinum margaritifere Herdman (1906) 
from Ceylon, but Herdman’s description and figures are not sufh- 
ciently complete to settle the question. Another possibility is that 
it is Fucoelium erubescens Gould, 1856. 

From station D5109 (25.8 miles off Corregidor Light, Jan. 15, 
1908, 10 fathoms, coral) there is a small colony (No. 19) (Cat. No. 
5899, U.S.N.M.), apparently closely related to the present species 
or possibly to be regarded as an abnormal example of it, which has 
undergone degeneration or has suffered by the oncoming of condi- 
tions unfavorable to its growth after it had attained a moderate size. 
It is about 20 mm. in greatest diameter and 4 mm. in thickness; its 
upper surface has very deep convoluted furrows separated by 
rounded ridges which contain few spicules and no zooids, and are prac- 
tically colorless, while the basal part of the colony is densely crowded 
with spicules giving it a chalky-white color: The spicules are fairly 
large (0.03 to 0.04 mm. in diameter) and have a spherical form, 
the numerous blunt points or rays of which they are built up scarcely 
projecting above the surface of the sphere. Whether or not this 
condition may have resulted from the absorption of the projecting 
points of a type of spicule similar to those in the other specimens de» 
scribed above the writer will not attempt to decide; but it seems not 
unlikely that if abnormal conditions have affected the colony they 
may also have influenced the development of the spicules. The zooids 
measure about 1.2 mm. in length in a considerably contracted state. 
They are neither numerous nor are they present in all parts of the 
colony. Their poor preservation prevents the demonstration of 
many of the important points of their structure, but three orders of 
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tentacles (probably 16 in all) could be distinguished as in P. dubium, 
and the number and arrangement of the stigmata is evidently the 
same or nearly the same as in that species. An atrial siphon could 
not be demonstrated, but, on the other hand, there was no evidence 
against its presence. There are a number of separate testes which, 
though of fair size, are so poorly preserved and in such a soft con- 
dition that their exact number could not be determined. The vas 
deferens makes only a few turns about the compact group or mass 
which they form. 


Genus LEPTOCLINUM Milne-Edwards, 1842. 
{[=Diplosoma Authors. | 
LEPTOCLINUM MACDONALDI (Herdman). 


1886. Diplosoma macdonaldi HEerpMAN, Rep. Voy. Challenger, vol. 14, Tuni- 
cata, pt. 2, p. 315. 
1891. Diplosoma macdonaldi HerpMan, Journ. Linn. Soc. London, Zool., 


vol. 23, p. 633. 
1898. Diplosoma macdonaldi GorrscHALDT, Abb. Senckenb. Ges., vol. 24, 
p. 657. 


1902. Diplosomu macdonaldi VAN Name, Trans. Connecticut Acad. Sci., vol. 
11, p. 368, pl. 53, fig. 60; pl. 60, fig. 124. 

1909. Leptoclinum macdonaldi HartMrEyER, Bronn’s Tier-reich, vol. 3, 
suppl. p. 1455. 

The only satisfactory specimens in the collection are two small 
colonies from station D5145, each about 10 mm. in greatest diameter 
and of a thickness of 2 to 3 mm. Each of them grew upon the cara- 
pace of a small living crab, arching over it so as to cover all but the 
lower parts and the appendages of the crustacean. Apparently the 
ascidians did not interfere with the life of the crabs, and though they 
must have inconvenienced them in locomotion, they doubtless afforded 
considerable protection and concealment. In addition to these speci- 
mens several very minute colonies (containing, however, adult 
zooids), certainly of this genus and presumably of this species, were 
found growing upon and among Didemnum colonies from station 
D5148. 

Test nearly colorless and more or less transparent. It is fairly 
firm in consistency and does not contain very extensive common 
cloacal cavities or ducts. 

Zooids 1.5 mm. long or less when moderately expanded; the in- 
testinal loop, as well as the abdomen as a whole, are almost always, 
if not always, strongly bent to one side, so that an exact estimate of 
the length is difficult. Body only moderately constricted between 
the thorax and abdomen. Branchial aperture 6-lobed; atrial aper- 
ture neither produced into a tube nor provided with a languet. 

Tentacles of three sizes, quite regularly arranged. 
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Much time and labor was expended in an attempt to demonstrate 
the dorsal languets, and it is believed that they were distinctly seen 
in several cases. The difficulty in distinguishing them is apparently — 
due to their being long and slender and not greatly different in — 
thickness from the interstigmatic vessels. Apparently they arise as — 
usual from the transverse vessels of the left side, but quite near the 
median dorsal vessel. 4 

Branchial sac with four rows of long narrow sigmata, apparently 
about 12 or 14 in a row on each side. 

Esophagus long; stomach oval, somewhat larger at the cardiac — 
end. Intestinal loop rather large, bent to one side, and more or less 
twisted. It has several valvelike constrictions. 

Testes beside the intestinal loop; two in number, of oval form, 
connected with the origin of the common sperm duct (which is not 
spirally coiled) by very short branch ducts. Ovary situated along the 
initial part of the common sperm duct. Eggs 
mostly in a single series; the largest and most 
advanced in the posterior part. 

Localities of the specimens above mentioned: 

No. 78. Station D5145 (near Jolo Light, Feb. 15, 
1908, 23 fathoms, coral sand and shells), 
(Cat. No. 5957, U.S.N.M.) t 

No. 162. Station D5148 (off Sirun Island, Sulu Ar 4 
chipelago, Feb. 16, 1908, 17 fathoms, coral 


79 sand). 


Fic. 109.—Leprocti- / ae , 
eoriatan ance Leptoclinum macdonaldi was described by 


(Herpaan). Zoom. Herdman (1886) from a specimen obtained by — 

A ia the Challenger expedition at Bahia, Brazil, in 
shallow water, and what appears to be the same species has also — 
been found at Bermuda (Van Name, 1902). Gottschaldt (1898) re- 
cords a colony from Ternate agreeing with Herdman’s species. The — 
widely separated localities are, of course, against the probability of — 
their identity and naturally lead to the suspicion that with more — 
abundant and better material specific differences might be discovered. 
A number of ascidians common to the West Indies and Malay region ~ 
are, however, already known, and in this case the resemblance be- — 
tween specimens from Bermuda and those from the Philippines is — 
certainly very close. j 





LEPTOCLINUM CALIFICIFORME Sluiter, 1909. 

Plate 31, fig. 35. J 

1909. Leptoclinum calificiforme Siurrer Siboga-Exped., vol. 560, p. 82, pl. — 
4, fig. 10. (Called Z. caliciforme on p. 112.) 

Colony flattened, slightly depressed in the central portion, and of — 


irregular outline; the margins slightly elevated. Largest specimen 
about 22 mm. in greatest diameter and hardly over 2 mm. thick on an > 
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average. Attachment only by a small area on the central part of the 
lower surface, the marginal portions of the colony being free. The 
general form of the colony is thus that of a flattened saucer of irregu- 
lar outline. Surface of colony smocth and clean; test firm and tough, 
of a greenish white color; the tissues of the zooids are cf a deeper 
greenish color, so that they show through the test quite distinctively. 
Superficial and marginal parts of colony translucent, free from 
zooids, but the marginal parts penetrated by vascular processes aris- 
ing from the zooids and ending in bulbs, probably incipient buds. 
The zooids he somewhat below the surface in a single layer rather 
closely placed, but between them are extensive common cloacal ducts 
or canals. Each colony probably contains only a single complex 
system with a centrally placed common cloacal 
aperture. The basal portions of the colony are 
of solid translucent test substance containing 
closely packed bladder cells, small irregularly 
shaped cells, and also larger round cells, which 
may be symbiotic alge. These are, in the pre- 
served specimens, almost colorless. 

Zooids smaller than those of the last-described 
species, being generally considerably under 1 f: 
mm. long in the contracted state, and as noted yy 110—Leprocure 





below they have fewer tentacles and fewer NUM CALIFICIFORMB 
: : SLUITER.  ZOOID. 
stigmata in a row. They resemble them, how- x 50. 


ever, in most characters, including, as far as 
could be detected, the absence of an atrial languet or atrial siphon. 
The branchial apertures are not always distinctly lobed. 

Mantle musculature insignificant; a few slender longitudinal bands 
are present on the thorax. 

Tentacles of two sizes, arranged in alternation. 

Dorsal languets not demonstrated. 

Branchial sac with 4 rows of stigmata; 8 or 9 on each side in the 
anterior rows, but apparently only 7 in the last row. 

Stomach elliptical, somewhat elongated. 

Reproductive organs were found only in a few of the zooids ex- 
amined. The male organs resemble those of the species just de- 
scribed. The two testes were in all cases small and were appar- 
ently not fully developed. 

Two colonies (No. 14) (Cat. No. 5956, U.S.N.M.), in the collec- 
tion, both from Marongas Island, near Jolo, February 10, 1908. 

Four small colonies in the United States National Museum, col- 
lected by Dr. L. E. Griffin and Mr. L. D. Wharton at Bantayan, may 
also belong here but are too immature and present too few distinctive 
characters for certain identification. 

101825°—Bull. 100—17— 11 
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Sluiter (1909) described this species from a single small colony 
from the Sulu Archipelago (latitude 6° 7.5’ N.; longitude 120° 26’ 
E., 16-23 meters). He describes the colony as basin shaped, pro- 
duced below into a short pedicel. The latter is not present in the AJ- 
batross specimens, but the colonies are basin or saucer shaped and at- 
tached only by a very small area of the lower surface. A colony of 
this form is very unusual in this genus or family. 


Family SYNOICIDAE Hartmeyer, 1908. 
[=POLYCLINIDAE Authors.] 


Genus POLYCLINUM Savigny, 1816. 
POLYCLINUM FESTUM Hartmeyer, 1905. 


1905. Polyclinum festum Harrmeryer, Zool. Jahrbiicher, Syst., suppl. vol. 
8, p. 401, pl. 18, figs. 6 and 7. 

1909. Polyclinum festum WHartMeyerR, Bronn’s 'Tier-reich, vol. 8, suppl., 
p. 1461. 


Owing to mutilation and distortion, the specimens give little 
indication of the original form and mode of attachment of the 
colonies. The largest and best of them is an elongated flattened 
mass about 60 mm. long and nowhere much over 5 mm. thick. 
The area of attachment seems to have been small and much of the 
lower surface as well as the upper to have been free. 

Test tough, brownish from diffused color; the tissues of the zooids 
are still browner though no distinct pigment cells were observed. 
Zooids apparently arranged in systems, but the form and limit of 
these are difficult to make out on account of the condition of the 
specimens. 

Zooids large, when straightened out and not much contracted 
some measure 6 to 7 mm. long or even more. Thorax long and 
rather narrow, broad at the anterior end. Branchial aperture with 
six slightly bifid lobes; atrial aperture a plain round orifice, gen- 
erally directed forward; between it and the base of the short bran- 
chial tube a long atrial languet arises. A narrow, constricted neck 
of varying length connects the thorax and abdomen, which is broad 
and of moderate length. A still narrower neck connects the ab- 
domen with the small oval post-abdomen. 

Mantle musculature slight. Slender, rather irregular longitudi- 
nal muscles are present on the thorax, some of them extending out 
on the atrial languet. 

The tentacles appear to be of more than one size. They were 
not counted, but do not seem to be very numerous. 

Dorsal languets, though probably present, were not demonstrated. 

Branchial sac long and narrow, with at least 16 or 17 rows of 
stigmata in adult zooids, but the number in a row does not appear 
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to be large (perhaps about 14). Those near the endostyle become 
successively shorter. Esophagus long and narrow. Stomach oval, 
the esophageal end with a slight and the pyloric end with an ex- 
tensive reentrant depression where the esopha- 
gus and intestine join the stomach. Stom- 
ach walls smooth and only moderately thick. 
Intestinal loop having the peculiar twisted 
course characteristic of the genus (see fig. 111) 
and provided with several valvelike constric- 
tions. Anus two-lipped. 

A dense group of 20 or 40 small oval 
testes occupy the anterior part of the post- 
abdomen. Posterior to, or somewhat to one 
side of these, is the ovary, consisting of a 
group of eggs of different sizes, one or two 
of them often quite large. A large egg or 
young embryo is often present in the peri- 
branchial cavity of the thorax. What appears 
to be the heart occupies the extreme posterior 
part of the abdomen. 

The only specimens (No. 57, three col- 
onies or fragments) (Cat. No. 5958, U.S.N.M.) 
are from station D5174 (off Jolo Light, 
Mar. 5, 1908, 20 fathoms, coarse sand). 
In most respects they agree well with Hart- 
meyer’s type from Mauritius, the most strik- 
ing difference being that he describes the 
test as transparent and the zooids showing pie. 111.— Ponyerinum 
panei ite plainly, ‘mvine ithe ‘colony< a  .° 5ST 0M ‘Hasruerze- 

Zooip. X 14. 
yellow-brown color. Such a character would, 
however, be greatly affected by the methods and circumstances of 
the preservation of the specimen. 


Genus AMAROUCIUM Milne-Edwards, 1841. 





AMAROUCIUM CRATERIFERUM Sluiter, 1909. 


Plate 33, figs. 45 and 46. 


1909. Amaroucium crateriferum Siuirer, Siboga-Exped., vol. 56b, p. 103, pl. 
Men Cerna tes, pedeeee edad 

1909. Amaroucium crateriferum WHARTMEYER, Bronn’s Tier-reich, vol. 3, 
suppl., p. 1467. 

Colony so irregular and variable in form in the different specimens 
that a general description is difficult. It is an irregular ovoid or 
convex mass whose shape is best described as a modification of the 
flattened capitate form, and is attached by an area variable in extent 
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and position. The surface is very uneven, with deep irregular folds 
and shallow depressions, and is usually quite thickly incrusted with 
sand, small fragments of shells, e'c. ‘These also occur to a consider- 
able extent in the deeper parts of the colony. Dimensions of two of 
the largest specimens: 67 mm. long by 42 
mm. wide, and 76 mm. long, 25 mm. high, 
and 18 mm. in greatest width. Test brownish, 
opaque, of a somewhat fibrous appearance, 
quite hard in the alcoholic specimens, though 
not very tough. 

Zooids irregularly distributed, not very 
numerous in proportion to the amount of test 
substance. They are slender, the post-abdomen 
(which is very narrow) constituting over 
half their total length when well developed. 
Such zooids, even in the contracted state, may 
reach 8 or 9 mm. in length. Branchial aper- 
ture with six rather long lobes; atrial aperture 
on a low papilla on the anterior dorsal part of 
the thorax; ordinarily it is not lobed. Both 
apertures with strong sphincter muscles. A 
long, narrow atrial languet arises a little dis- 
tance anterior to the atrial papilla. The lan- 
guet may or may not be cleft into two or three 
lobes at its tip. (See different forms shown 
in fig. 112.) 

Mantle musculature forming slender but 
distinct longitudinal bands on the thorax; on 
the ventral portion of the latter a deeper layer 
of transverse fibers can also be distinguished. 

Tentacles rather few, of two sizes placed 
alternately. 

Dorsal languets rather small, borne on the 
transverse vessels of the left side at a distance 
from the median dorsal vessel equal to the 
Fie. 112.—AmarovuctuM width of about four stigmata. 

CRATERIFERUM SLUI- c 

want “Guu ee ATE. Branchial sac long and narrow, the trans- 

THE SMALL FIGURES  yerse vessels conspicuously muscular. About 

SHOW VARIATIONS IN . . . 

THE yorm or tae 20 rows of stigmata, with 11 to 14 in a row on 

eee eee each side. In several zooids the writer found — 
the lesser number to prevail on the right and the greater on the left © 
side. The stigmata do not commence very close to the endostyle, and — 
those near that organ are successively shorter in their dorso-ventral — 
diameter; those near the median dorsal vessel are also slightly short- — 





Tie 
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ened. Variations and irregularities in their width occur in some 
individuals (perhaps largely because of irregular contraction of the 
walls of the sac); in others they are quite regular. 

Intestinal loop rather long. Stomach with about 10 deep longi- 
tudinal plications in its wall. Ovary in the anterior part of the 
post-abdomen. The small pear-shaped testes are arranged along 
the common sperm duct throughout most of the length of the post- 
abdomen posterior to the ovary. 

The specimens are all from the vicinity of Jolo and are from shal- 
low water. 

No. 31. Station D5144 (off Jolo Light, Feb. 15, 1908, 19 fathoms, coral 
sand.) (Cat. No. 5898, U.S.N.M.) 

No. 23. Station D5145 (near Jold Light, Feb. 15, 1908, 23 fathoms, corai 
sand and shells.) Cat. No. 5951, U.S.N.M.) 

No. 26. Station D5145? (Locally indicated as doubtful.) (Cat. No. 
5950, U.S.N.M.) 

No. 145. Station D5174 (off Jolo Light, Mar. 5, 1908, 20 fathoms, coarse 
sand). (Cat. No. 5966, U.S.N.M.) 

No. 45. Jolo, Jolo Island, February 11, 1908 (Cat. No. 5952, U.S.N.M.). 


Sluiter (1909) described this species from a single colony, which, 
like the Albatross specimens, was also from Jolo, 14 meters. 


AMAROUCIUM MULTIPLICATUM (Sluiter), 1909. 
Plate 31, fig. 26. 


1909, Aplidium multiplicatum SiuiTex, Siboga-Exped., vol. 560, p. 101, pl. 5, 
fig. 3. 

1909. Aplidium multiplicatum HArtTMEYER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1469. 


Small colonies usually rounded or more or less flattened, and 
sessile by a broad base; larger ones may be lobed or elongate and 
attached near one end. Largest colony 73 mm. long by 26 mm. in 
greatest width. Surface of colony smooth and shiny, the test more 
or less transparent so as to allow the zooids to show through in the 
best preserved specimens, but in those in poorer condition the sur- 
face may be furrowed and the test more or less opaque. Color light 
brown or yellowish brown, varying to yellowish white. Zooids 
arranged in more or less complex systems; common cloacal apertures 
_Yather few. Well expanded zooids may measure 7 mm. to 8 mm. 
_ long when the post-abdomen is well developed, but in the usual con- 
tracted state found in preserved material they are often only half 
the above length. 

Branchial aperture 6-lobed; atrial aperture varying from dis- 
tinctly lobed to nearly plain. An atrial languet of simple form 
arises slightly in front of the atrial aperture. 
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Thorax with numerous strong longitudinal muscle bands and less 
well-developed transverse muscles underlying them. Abdominal 
muscles mainly longitudinal and gathered into less definite bands 
than on the thorax. 

Tentacles eight in number, of two orders placed alternately. Ad- 
ditional smaller ones were not certainly demonstrated. 

Dorsal languets removed about the width of three stigmata to the 
left of the median dorsal vessel. 

Branchial sac with 9 or 10 rows of stigmata; 
about 16 in a row on each side in the anterior 
part, but one or two less in the most posterior 
rows. 

Stomach wall with a considerably larger num- 
ber (18 or 20) of longitudinal plications in its 
walls than in the case of Amarouciwm crateri- 
ferum. The plications are narrow and some of 
them are often, if not usually, more or less irreg- 
ular in length and arrangement. 

No peculiarities of the reproductive organs 
were noted. Ovaries poorly developed in the 
specimens examined; situated in the anterior part 
of the abdomen. The testes form a double series 
along the common sperm duct in the part of the 
post-abdomen behind the ovaries. 

Localities of the Albatross specimens: 

No. 84. Station (off Jolo Light, Feb. 15, 1908, 29 
fathoms, coral sand). One colony (Cat. 


No. 5954, U.S.N.M.). 
Nos. 86, 163. Station D5145 (near Jolo Light, Feb. 





113 15, 1908, 23 fathoms, coral sand and 

Vie. 113.— AMAROU- ¢ 
Ae ar a OERREIOA: shells). Several colonies (Cat. Nos. 
TUM (SLUITER). 5953 and 5965, respectively, U.S.N.M.). 


ZOoID. X 20. Age ; nq : : 
Several additional ‘colonies in the United — 


States National Museum were collected by Mr. 8S. F. Light on eel 
grass in Porta Galera Bay, Mindoro. 

Sluiter (1909) describes this ascidian from colonies from reefs at 
Tial, Ki Island, and Haingsisi, Saman Island. Except that they — 
appear to have several more rows of stigmata (a character perhaps — 
subject to variation with age as well as individually), the Albatrosa — 
specimens agree accurately with Sluiter’s description. 
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AMAROUCIUM CONSTRICTUM Sluiter, 1900. 


1900. Amaroucium constrictum Swiurrer, Zool. Jahrbiicher, Syst., vol. 13, 
p. 17. pl. 1, fig. 8a. 

1909. Amaroucium constrictum HARTMEYER, Bronn’s Tier-reich, vol. 3, 
suppl., p. 1466. 

Colony in the only specimen irregularly capitate, attached by a 
narrowed base. Test yellowish white, translucent, moderately firm, 
the brownish zooids visible through it indistinctly. Height about 
12 mm.; greatest diameter of head, about 8 mm. 

Zooids small; in none of them is the post-abdomen equal to the 
rest of the body in length. The individual 
figured was about 3 mm. long. Branchial aper- 
ture with 8 lobes; atrial aperture only indis- 
tinctly lobed, and not at all produced into a 
tube. 

A well-developed atrial languet is present; it 
has a large middle lobe and small pointed lobe on 
~ each side. 

Thorax with numerous longitudinal muscle 
bands. 

Tentacles and dorsal languets not clearly made 
out. 

Kight or nine rows of stigmata with appar- 
ently about 15 in a row on each side. 
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Stomach wall with 10 or 12 deep longitudinal Le 
plications. Fic. 114.—Amarov- 
The only specimen (No. 29) (Cat. No. 5955, CIUM COSTEICTUM 
SLUITER. ZooID, 


U.S.N.M.) is from station D5174 (off Jolo Light, x 20. 

Mar. 5, 1908, 20 fathoms, coarse sand). The 

species with which the writer identifies this specimen was described 
by Sluiter (1909) from the Chatham Islands. 


Genus APLIDIUM Savigny, 1816. 
APLIDIUM DEPRESSUM Sluiter, 1909. 


1909. Aplidium depressum Sturter Siboga-Exped., vol. 56b, p. 102, pl. 5, 
fig. 6. 

1909. Aplidium depressum HaArTMEYER, Bronn’s Tier-reich, vol. 3, suppl., 
p. 1469. 

Largest colony of rather thin flattened form and irregular in out- 
line, the upper surface fairly smooth. Dimensions 26 mm. by 15 mm. 
across and not over 3 mm. thick at any point. Test fairly trans- 
parent, not pigmented, of only moderately firm consistency. The 
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two smaller colonies are of rounded outline, much flattened, but at- 
tached by a somewhat narrowed base. 

Zooids easily visible through the test, very small (only 1.25 to 1.5 
mm. long in the greatly contracted preserved state). Post-abdomen 
rather short in all the individuals. Branchial aperture 6-lobed, atrial 
on a more or less produced tubular projection arising about the mid- 
dle of the dorsal part of the thorax. It is sometimes obscurely 6- 
lobed, in other cases not lobed at all. No atrial languet. 

Mantle with distinct but rather widely spaced 
longitudinal muscle bands which are most con- 
spicuous on the thorax. Numerous transverse 
fibers, quite near together but not gathered into 
bands, underlie the longitudinal bands on the 
thorax. 

Tentacles, apparently about a dozen, of two 
sizes, placed alternately. 

Dorsal languets not demonstrated. 

Branchial sac rather short with comparatively 
few (probably about 6 or 7 rows of stigmata, 
with about 14 in a row on each side. 

Stomach with about a dozen deep longitudinal 
Fie. 115.—Apuipium Plications. 

pepRessuM SiuI- Qvary consisting of a group of a few eggs 

Tau. Zoow. X34 of different sizes in the anterior part of the 
post-abdomen. Posterior to it the large pear-shaped or cuneate 
testes form a double series along the common sperm duct. 





Localities: 


No. 21. Station D5109 (off Corrigidor Light, Jan. 15, 1908, 10 fathoms, 
coral). One colony (Cat. No. 5903, U.S.N.M.) 

No. 75. Station D5555 (off Cabalian Point, Jolo, Sept. 18, 1909, 34 fathoms, 
coarse sand). Two small colonies (Cat. No. 5902, U.S.N.M.). 


The above-described specimens agree so nearly with Sluiter’s 
(1909) description of A. depressum from latitude 7° 35’ S., longi- 
tude 117° 28.6’ E., that there seems to be no reason for regarding 
them as distinct, though Sluiter’s specimen was from much deeper 
water (521 meters). 
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EXPLANATION OCF PLATES. 
PLATE 23. 


Fic. 1. Pandocia pedata (Herdman). No. 97. Station D5218. Nat. size. 
2. Pandocia pedata (Herdman). No. 157. Station D5164. Nat. size. 
8. Pandocia pedata (Herdman). No. 158. Station D5250. Nat. size. 


PLATE 24, 


Fia. 4. Nephtheis thompsoni (Herdman). No. 104. Station D5139. Two colo- 
nies. About seven-eights nat size. 


PLATE 25. 


Fies. 5,6. Pandocia aurata (Quoy and Gaimard). No. 131. Locality, South 
Toumindao. Two individuals, nat. size. 


PLATE 26. 


Fic. 7. Pandocia circumarata (Sluiter). No. 112. Station D5144. Nat. size. 
8. Pandocia circumarata (Sluiter). No. 116. Station D5174. Nat. size. 
9. Husynstyela latericius (Sluiter). No. 124. Station D5557. Nat. size. 


PLATE 27. 


Fig. 10. Phallusia depressiuscula (Heller). No. 154. Locality, Endeavor Point. 
<i 
11, 12. Phallusia depressiuscula (Heller). No. 122. Locality, Catbalogan 
Samar. Two individuals. X 1.1. 
13. Phallusia depressiuscula (Heller). No. 55. Locality, Jolo, Jolo Island. 
eel 
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PLATE 28. 


Fig. 14. Rhopalopsis crassa (Herdman). No. 38. Station D5165. Colony of 
three zooids. XX 1.15. 
15. Cystodites philippinensis (Herdman). No. 22. Station D5174. X 1.15. 
16. Didemnum ternatanum (Gottschaldt). No. 156. No locality recorded. 
Colonies on eelgrass. 1.15. 


PLATE 29. 


Fig. 17. Stolonica styeliformis, new species. No, 113. Station D5136. Colony 
incrusting a gorgonian and overgrown with colonies of Didemnum 
ternatanum (Gottschaldt) and a few small colonies of Didemnum 
grande (Herdman). Nat. size. 

18. Stolonica styeliformis, new species. No. 180. Station D5134, Nat. size. 
19. Stolonica styeliformis, new species. No. 121 (Type). Station D5174. 
Nat. size. 
PLATE 30. 


Figs. 20, 21, and 22. Didemnum grande (Herdman). No. 100. Station Dd51389. 
Three colonies, color white marbled with blackish. Nat. size. 
23. Didemnum grande (Herdman). No. 7. Station D5145. Pure white 
colony. Nat. size. 
24-25. Didemnum ternatanum (Gottschaldt). No. 109. Station D5154. 
Two colonies. Nat. size. 


PLATE 31. 


Fig. 26. Amaroucium multiplicatum (Sluiter). No. 86. Station D5145. Very 

slightly enlarged. 

27. Styela areolata (Heller). No. 88. Station D5147. Very slightly en- 
larged. 

28. Polycitor ianthinus (Sluiter). No. 126. Station D5139. 1.15. 

29. Clavelina detorta (Sluiter). No. 142. Station D5139. Very slightly 
enlarged. 3 

30. Polysyncraton dubium (Sluiter). No. 2. Station D5150. Very slightly 
enlarged. 

$1. Pandocia ovata (Pizon). No. 150. Station D5149. X 1.15. 

82. Pyura duplicata, new species. No. 51 (Type). Locality, Catbalogan, 
Samar. Specimen seen from dorsal side. Very slightly enlarged. 

33. Polyandrocarpa maxima (Sluiter). No. 46. Station D5141. Colony 
very slightly enlarged. .. 

34. Pandocia quadrata (Herdman). No. 30. Station D5536. Very slightly 
enlarged. 

35. Leptoclinum calificiforme Sluiter. No. 14. Locality, Marongas Island. 
Jolony seen from the concave upper surface. Very slightly enlarged. 


PLATE 32. 
Fic. 36. Pyura pallida (Heller). No. 138. Station D5147. xX 0.9. 


37. Pyura pallida (Heller). No. 139. D5163. X 0.9. 
38. Pyura pallida (Heller). No, 132. Locality, Catbalogan, Samar. X 0.9. 
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Iie. 39. Microcosmus exasperatus Heller, overgrown with a colony of Stolonica 
vesicularis, new species. No. 185. (Type of latter species.) Sta- 
tion D5145. X 0.9. 

40. Styela tinaktae, new species. No. 186. Station D5159. Two indi- 
viduals. X 0.9. 

41. Polycitor torosus Sluiter. No. 62. Station D5148. Colony seen from 
one side. Very slightly enlarged. 

42. Ctenyura intermedia, new species, new genus. No. 140. Station D5536. 
Two individuals (cotypes) seen from the dorsal side. Very slightly 
enlarged. 

43. Polysyncraton dubium Sluiter. No. 4. Station D51389. Very slightiy 
enlarged. 

PLATE 33. 


Fira. 44. Didemnum ternatanum (Gottschaldt). No. 129. Locality, Mantacao 

Island. Colony seen from one side. Slightly reduced. 

45. Amaroucium crateriferum Sluiter. No, 145. Station D5174. Slightly 
reduced. 

46. Amarouciwm crateriferum Sluiter. No. 45. Locality, Jolo, Jolo Island. 
Slightly reduced. 

47. Holozoa vallii (Herdman). No. 115. Station D5148. Colony seen 
from one side. Slightly reduced. 

48. Holozoa vallii (Herdman). No. 65. Station D5149. Slightly reduced. 

49. Polysyncraton dubium Sluiter. No. 5. Station D5145. Colony grow- 
ing upon and nearly enveloping a small crab. Showing the lower 
surface of the crab, the upper being entirely covered by the ascidian. 
Slightly reduced. 





U. S. NATIONAL MUSEUM BULLETIN 100 PL. 23 





PHILIPPINE ASCIDIANS. 


For EXPLANATION OF PLATE SEE PAGE 172. 





U. S. NATIONAL MUSEUM BULLETIN 100 PL. 24 





PHILIPPINE ASCIDIANS. 


FoR EXPLANATION OF PLATE SEE PAGE 172 


U. S. NATIONAL MUSEUM BULLETIN 100 PL. 25 





PHILIPPINE ASCIDIANS. 


For EXPLANATION OF PLATE SEE PAGE 172 








U. S. NATIONAL MUSEUM : BULLETIN 100 PL. 26 





PHILIPPINE ASCIDIANS. 


For EXPLANATION OF PLATE SEE PAGE 172. 


Seed 





S. NATIONAL MUSEUM 


BULLETIN 


100} PEs 27) 





For 


PHILIPPINE ASCIDIANS. 


EXPLANATION OF PLATE SEE PAGE 172. 





U. S. NATIONAL MUSEUM BULLETIN 100 PL. 28 





PHILIPPINE ASCIDIANS. 


For EXPLANATION OF PLATE SEF PAGE I73 





U. S. NATIONAL MUSEUM BULLETIN 100 PL. 29 





PHILIPPINE ASCIDIANS. 


Fos EXPLANATION OF PLATE SEE PAGE I73. 





U. S. NATIONAL MUSEUM BULLETIN 100 PL. 30 





PHILIPPINE ASCIDIANS. 


FoR EXPLANATION OF PLATE SEE PAGE 173 





U. S. NATIONAL MUSEUM BULLETIN 100 PL. 31 





PHILIPPINE ASCIDIANS. 


FoR EXPLANATION OF PLATE SEE PAGE 173, 





U. S. NATIONAL MUSEUM BULLETIN 100 PL. 32 





PHILIPPINE ASCIDIANS. 


FOR EXPLANATION OF PLATE SEE PAGES I73 ano I74. 








U. S. NATIONAL MUSEUM BULLETIN 100 PL. 33 





PHILIPPINE ASCIDIANS. 


For EXPLANATION OF PLATE SEE PAGE 174. 





INDEX. 





Page. 

PPR RUR ROL CURY INN a an a a ee as 163 

constrictum —.————2-—-= == 54, 65, 167 
eraterirerame == 20 8 se 52, 


54, 61, 62, 63, 65, 163, 164 
multiplicatum ____ 54, 62, 63, 165, 166 


Amliginm) S55 2s 8 a Sete 167 
depressum __-____ 54, 61, 66, 167, 168 
fmisatume= 3. ee 51,58 
multiplicatum———==2-.=-2--2.— 165 

BOLO let ese en 116 
aperta: 2526 soa Season t 119 
MRA ee Sh Re 94 
depressiusenla=-- = 116 
ECR OLA ee ae a 51, 56 
melinostouin= see 51, 56 
plicatea. 2-2 soa eee oe eee 86 

mionocasier tropica——.--_-_----=— 59 
IASC) ROMANS es a ee a 52,59 

MOLE VlOlGCH on a ee eas 111 
perspicuum So. a— 2S 51, 55 
perspicum var. rubicandum____ 51, 56 
pULpUreuM= oooh a 51, 111 
eyreum os = 51, 53, 62, 63, 111, 112 

Botryllus separatus_____-__-_---_- 59 

PR SEES ESP SR are ae ae 68 
BURL ECS eee ee ae 68 

Chelyosoma sibogae_____-___-___-_ 51, 56 

Chondrostachys ~----.------_____- 130 

MT e sl ae eam OAT SEE Le le 124 
lonpas cere oe 53, 60, 63, 66, 124, 125 

MORO EI gh ererecater nae ke en te eee 123, 124, 125 

elavelingas=\= 2-242 pole sets tes 130 
Metorta 22 LS we oe 53, 62, 133, 134 
molliceensist=.e- 2322522 53, 

60, 62, 64, 66, 130, 131 

Seale lay Se eee eee 142 
mNulchraws 2-8 Se 142 
thompsonicte_ 220-3 22 oh 51 

esi lee kB 113 
sequabilis.ao..=- a 59 

Gfenicella..-=. sews ed esd val 

Bienyura— 23S i een ery Fa p2 
intermedia). 22-2 bes 53, 60, 66, 71 

BRINIG DUS he he 83 
herdmanii 222555 5.2.5 53, 54, 60, 83, 84 
reecumpbens ti 2 shoes 86 
Phy sanoetis)___...-.... sissbev 51, 54 

RNID ioe Se ee 8 73 
Jacatrensis)=—— 22a ae 54 
pallida es ee 76 
pallida var. billitonensis_______ 76 

BERR LOULLCS) == se oe ee 138, 139 
reyionensis —.— =... teh, 140 
philippinensis 2222S es 53, 


61, 62, 63,64, 138, 139 


Page. 

Gystodites , rufus 2.—....- 22-25 51, 57 
semicataphractus_______-___-_ 51, 57 
Cystodytes philippinensis_________ 51, 138 
Diandrocarpa: =o ee eee 50 
monocarpa var. philippinensis__ 51, 

52, 55 

Didemnopsis' 2-222. 2225- ee ees 147 
jolensel 5-2 eee 54, 62, 65, 147 
Didemnum === =2 4 ee Nee 148 
albidum var. grande -___--_-__ 148 
eandidum=— 333 oe ee ee 150 
digestum). 2. oa Sa ee 51,58 
fragile 22202 ee ee 59 
grande_ 51, 54, 61, 62, 63, 148, 149, 152 
maeandrium:—.--=—-5 22 ee 59 
makropnous).~ 22. s=ce— 52,58 
margaritiferae____________-_ 156, 158 
mosleyii ooo 51, 54, 62, 64, 151 
TAaMOSsUM=E.— = - 2 oo 52, 58 
reticulatuma 22 Soa5een24—05= 59 
tabulatum 2222-5525 ==---5 = 59 
ternatanum, 2. a 54, 61, 62, 

63, 64, 65, 66, 67, 149,152, 153 

Biplosdma..< 2-22-22 eee 159 
macdonaldi_ 2 ae 159 
Diplosomoides molle _--__-___----- 52,58 
tropicum).3 > (3 eee 59 
Distapliat. 5°. 3. Se ee Se 140 
vallel 25-42. saels— se ees 140 
VWaelliiy 202 23s o* eee 51, 140 
Distom a. 5) 74 fA 8 ees 135 
Ecteinascidia crassa______-.------~ 126 
diaphanis=2=— 35252 es 61, 57 

BUS Ca a ae 
garstangi +428 24 £2 =s5 51, 57 
Nexan a= ee aes 59 
SOlida == Soe ee ee 129 
Hucoehwm i =32 ee BE 50 
erubescens__---.------~- 50, 155, 158 
Hndistomaaso---ss22--552-Seseecs 135 
discolor. 2 Se 57 
ianthinum-s5=225<—= 2525522 135 
Sedeiis'2s SS ee AES 57 
COTOSUM ES Soe SO 137 
DEEN ag Re SN a ee eee 69 
Misynstyela oes. 105, 107 
ATG UN ee ee 107 
laLenichusi==—- =e coco 53, 61, 66, 105 
Gamestore) = aa eee 70 
Gynandrocarpa latericius_____----- 105 
NSN Be ee a ee 103 
Plalocynihiay oo 2222S 73 
TRAtreNSI Sy eee Soo me es 51, 64 
NA aes 76 


Tr INDEX. 


Page. 

Picteroca ipa erate sa ae 109 
EL GOZO ere ss a eee 140 
pllegte a= 25 02S Se eee es 142 
NOSC Rye ee ee 142 

We Al ieee ee ne Sal hte ee a Oe 140 

ea ese 51, 53, 62, 63, 140, 141 
septoclnuniy os. eee ole Se 148, 159 
MIDIOUM = == = oe eee 150 
albidum var. grande_------~- 51, 148 
caliciforme’ 2 ..-.--2=2=422 2252 160 
ealificiforme__.___ 52, 54, 61, 160, 161 
macdonaldi22=2s222—— 54, 63, 159, 160 
margaritiferae 2 o2- 2S PSL ses 155 
moseleyins eee 51, 151 
multifidum=s— 20 o--35—- SSeeee 59 
MEICROCORINUS 2st ee ee en ee eee 81 
afinis suet oe oboe eee 81 
clandicans = 22222224 s see ae 81 
distans 203222235 eee 81 
exasperatus —___-__~_ 53, 62, 63, 81, 82 
exasperatus subs. typicus___-__ 81 
miniatus 2222s 2oos eee Sess 81 
VaTCc ats 2a ee 81 

IS S60) ee 68 
HAV ON TCHS eee ee ees 70 
pellucitay a 22n2e oe eee 70 
vitrea,==-2=22222 52, 60, 56, 67, 68, 69 
Morchellium intercedens______----- 52, 59 
NWephtheis =]. ees) we eee 144 
fascicularis 22 222s Se ee eee 52,147 
THOM pSsOMys =a eee eee 50, 51, 52, 

53, 62, 63, 64, 144, 145, 147, 151 

Oxy cory mia eke eee ee 144 
fascleularis; 22242222220 S 52, 146 
thompsoni oso sos Se ee 144 
Paendotlaaoc bcs. eee ae 49, 103 
urate soba ee eS 53, 

63, 65, 94, 95, 96, 97, 98, 99 

aurata,, var. planasie2]2 =e 96 
pouryilifera jonas ee 96 
circumarata —-___-_ 51, 53, 62, 64, 92, 93 
irrecularis.2 cae ese 51, 55, 99 
ebtectapa ce ee 103 
OQVatawsacse ce we Letee= 53, 63, 101 
pedata ____ 51, 53, 63, 64, 65, 67, 97, 99 
peduneulatais eset a 94 
pizonivts Seo see 94 

PD OCOCTS ee 51, 53 
@iuadrata.— 22 ao 53, 60, BB, 100 
stephenensig = — 2a ee 103 
thelvphaneési =~ 2-2 ee 51, 55 
GropNOre 2 = =) 22 ee eee 121 
hutchinsonl 22. 3 2 ee 121 
Hutchisont2— 2 ee 53, 67, 121, 122 
WHSINISi a so ee oes 116, 124 
Apert aes ee eee 53, 63, 119 
depressiuscula _._._._____.------ 53, 62, 

63, 64, 65, 66, 116, 117, 120 

RNedere, 2208 22 oie cena eens 56 
WCIAHOSLODIN. Ho ee eee 56 
Podoclavellajn22- eee eee ace eee 130 
Getor tas es a ee eee 133 
meridionalis=- sc 2=2ss2 525225 130, 133 
MULMCCCHRIR eas See See 130, 133 
moluccensissos a2 ae ee 130 


Page, 

Polyandrocatpa 2 ee 103, 107 
latericiis 2 owe eae eee 105 
Making. ss eee 53, 62, 103, 104 
Polycarpava.2 24 eee 92 
aurate: oko ol 94 
irrerilaris.2 Vato S23 ae 51, 55 

Mul tiphigla)=2- 225 2 eee 103 
OVate ot oe ee ee 101 
pedata 2.24 — S23 ee eee 51, 97 
pedunculatal 222 Se SS ee 94 
pheumonodest=2 oe eee 94 
procera: <22es2225s"2 25S 55 
quadrata’ ]“See) 2 eee 99 

Sul catae sea Pee Le Se eee 94 
Potyeitor 22222220 2 ee eee 135 
GISGolor eS i eases §1, 57 
Janthinus==—12_ =) 53, 62, 64, 135, 136 
multipertoratus)| ass 59 
nedengies ee ees 51, 57 
COrostts Soe nese eee 53, 60, 64, 137 
violaceus2ss20 S252) eee 59 
Polyclinuma2s.. ssn hee ee 162 
festuma se osoaee oe 54, 65, 162, 163 
MIKTOPNGUS joe eee ee eee 52, 58 
Polysyneratone.o eee eee 155 
dublum! == ssss22=5 5272222 oo 50, 54, 61, 

62, 64, 66, 155, 156, 157, 158, 159 

Pyurea. 22252 So ee eee 71, 73 
COMIN Ss ees eee ee 71 
duplicata== o>. 23ers 53, 65, 79, 80 
inflate soos sae ee 53, 60, 64, 74 
Jacatrensis 2. oe ee 51, 54 
pallida 222-2 ee 53, 

60, 63, 64, 65, 66, 75, 76, 77, 79 

pallida from grandis ~---_..____ 79 
pallida from, typica:==—- = 76 
Rhabdocynthia pallida ___--.--_--. 76 
pallida var. billitonensis___.____ 76 
Whodosoms - ee Les ee Se ee 113 
cevionicuimn: = 22 eee 115 
Niamey oe 2 ee ee 115 
papillosum___. 53, 62, 64, 65, 113, 114 
pellucidume == 22-2. 115, 116 
Riidédedonake 24-82 Be sat oo 136 
Rhopalopsis. ea eee 126 
Crassat. oS oo ee a ee 53, 

60, 61, 62, 64, 66, 126, 128, 129 

fuseni2 2s 126, 127, 129 
Solidde==—=— = eon a 129 
Sarcobotrylloides purpureum__----- 111 
Schizascus papillosus __-.----.---- 113 
Sluiteria! jrubricollis—.—~-=-- 2285225 59 
Stolonica; 2222 Le eee 107, 109 
Socialis: 4.2 2 ee 111 
styeliformis ____ 53, 61, 62, 64, 66, 107 
vesicularis =-—-+---.— 53, 62, 109, 111 
Styele. =s5e32522322=2225>22 86 
arecolateca2-sscss2= 53, 63, 64, 86, 87 
aurata jc oe eee 94 
circumerata] 2 eee 51, 92 
lata 22-32. sos see eS 90 
macandria==------>—- 53, 62, 91 
pedate 222s eee eer 97 





INDEX. 


Page 

Styela pneumonodes --------_____~ 94 
PLOCETA faa ee 51, 55 
pSoeilessay 255 ee ee ee 94 
GuaAGrata es ees eee 99 
thelyphaness— 22 — eee 51, 55 
qinakta#es sess 538, 62, 64, 88, 90, 92 
wihitelegsreiiens fi 2s Se 97, 99 
BVO ZO ei ee eee Le AU a OE 142 
inleh ray oe Sse ese 53, 63, 142, 1438 
pedens 22-50 Soi eee 51, 57 


101825°—Bull. 100—17——11 


Iii 

Page. 

Synoicum intercedens_____________ 59 
Synstyela incrustans___________ 51, 52, 55 
BR ST yearn ees Sa a A ae 71, 73, 86 
areola tum tesa sae es eae 8&7 
MAeCANn Gd rinn 2S Ses t le Se 91 
paplllosumras=< 22S oe kere 73 
winitelegseln: {oS See 97 
Trididemnum granosum —~__________ 51,58 
POL earn ran es Se ee 59 








Page 
Anatomy, of jelly fishes. ...0..0.ccceccccccesss 181 
PROUD ememenne cco cocaccscessessescscueceese 195 
bairdii forma voldivie....... Sceelecens 199 
bairdii forma wyvillei................. 196 
OPUS AUT LAs. .cascssoccascrcucsecewccceces 204 
MADIAU Ae oc ae ans csdacccecs scostecws 205 
SHO NNOUUS IO oo 2 cata sacesenacsanstessscees 216 
Watybdeaerandis) ....scc.ccsccecsccaccscesss 189 
TASLONH== ass cones sc wacccccoceaccae 187 
BALVDOCIG ec nocssccccccecsceceecestsas ss 184, 230 
Cassiopea andromeda, var. baduensis........ 207 
MOGUSB os cosccccccecascsacesbedeus 208 
[POlYPOIGESS). .a22-- noes cee tbe sees - 208 
@atostylusimosaicus ....-.....ccceces=s Secie eto 
PHEPULUS = ses osescoses scene cecine 213 
VOWMSONGI sce a aicv cm mice sawacesiecn 214 
Cephea cephea, var. coerulea....... ademeescee 210 
OCLOST VIS sc aoassccwetewtecsce onecexsc 209 
Chiropsalmus quadrigatus.................2- 190 
Chrysaora melanaster................2--s-00- 200 
BEREOLA LOO saicwicida's <'scits a aciccss sete sciscsccics 185, 230 
OLVLOLNIZE DACIICA..-.s0c0-ssesssccsececscs 211 
BSFASNGCOLOH Ae cic cos cos escecceGhsceseseccccen 186 
BEMIPOMOMHSAG sass oo ois* csae cel cals ca wescce seen 184 
BESELOULS | OLCCES Olan cocotucccedeeweaueeccs 176 
Dactylometra africana..............ssscceces 201 
Development of medus#............... Soccer 182 
Discomedusa philippina...................-- 203 
Bieoniellyfishos 0.2 -csccccccececeseceses 180 


Page. 
Humboldt current:<.22..-cosccsccsenccacces = 176 
Dichnorhiza bartschi.. 6. -ccc-cns<cnenccence 217 
bormensise i. scccsnccecscesee 218 

Light, S.F., on Philippine meduse. ......... 176 
Linuche unguiculata, var. aquila............ 194 
BoboneMa; Mayer 5. < sccsvecesssosesesecanss 224 
Smithtise: 5. ssisecscseccdsescoees 224 

Lorifera lorifera, var. pacifica................ 229 
Mastigias ocellata.......... Sencenenacies renee 220 
PAPUB sccce snes esses soe ae eases 220 
Narcomedus2.............- Gasp ceseracesces 186 
Nausithoé punctata. .............--.-- Spee 184 
INGIVG:TOACHONS 24.2 2sc cc caccseeesae caceoene 177 
Parumbrosa polylobata...... ectaseesecesecas 203 
Pelagia PANOPyIa~ << cccesevcecmence Sees 199 
Pelasothuria. ccasceesces sss eeeeeeesascer a= atoe 
Peryphylla dodecabostrycha...........-.-.- 192 
hyacinthina........... Sane oeas 192 
RHIZOStOM Dice eoeescectecsecsecece esawescencUU, cod 
Phyllorhiza luzonies oo sc2eceees cetscceecsuees 221 
Physiology of medusz.......... eemeaece eee kha 
Sanderia malayensis... .ccccsccecsccscccuess 202 
DOM DCOS LOM sey. = cneesaee cela = see aciaesin eats 185, 230 
SEQUFOMOdUSD. ace assceee eases eos e menasene 185 
Stings of jellyfishes................. eseteus 179, 190 
Swarms'of meduse:* - 2 scccees ecsceecese 187, 194 
Thysanostoma thysanura..........-...-.-2-- 227 
Wersura Maas. n<socesscsmeccisee sass -sesees 222 





REPORT UPON THE SCYPHOMEDUSAE COLLECTED BY 
THE UNITED STATES BUREAU OF FISHERIES 
STEAMER “ALBATROSS” IN THE PHILIPPINE IS- 
LANDS AND MALAY ARCHIPELAGO. 


By Aurrep GotpsporoucH Mayer, 


Director of the Department of Marine Biology of the Carnegie Institution of 
Washington. 


INTRODUCTION. 


In 1909 Dr. Hugh M. Smith, the then Acting United States Com- 
missioner of Fisheries (now Commissioner), gave to the author for 
study a part of the collection of medusae now under consideration in 
this article, and the authorities of the Smithsonian Institution kindly 
permitted the use of a table in the building in Washington while 
engaged upon this work. In 1910 the remainder of the collection was 
sent to Princeton University, where the author occupied a research 
room in Guyot Hall. Thus the collection was studied under the most 
advantageous conditions, and it is a pleasure to express my sense of 
indebtedness to the authorities of the United States Bureau of Fish- 
eries, the Smithsonian Institution, and Princeton University for the 
opportunities I have enjoyed. 

Previous reports upon this collection were published by the Car- 
negie Institution of Washington in Publications 109 and 212. 

Thirty-one Scyphomedusae were obtained by the Addatross in the 
Philippines and adjacent regions, of which 10 were new to science, 
the list of species being as follows: 


CARYBEIDAE. 


Carybdea rastoniit Haacke. 

Carybdea alata, var. grandis Agassiz 
and Mayer. 

Chiropsalmus quadrigatus Haeckel. 


CORONATAE. 


Periphylla hyacinthina Steenstrup. 

Tinuche unguiculata, var. aquila 
Mayer. 

Atolla bairdii forma wyvillei Haeckel. 

Atolla bairdii forma gigantea Maas. 

Atolla bairdiit forma valdiviae Van- 
héffen. 


RHIZOSTOMATA. 


Cassiopea andromeda, var. baduensis 
Mayer. 
Cephea octostyla (Forsk&l). 
Cephea cephea, var. coerulea Van- 
hoffen, 
Cotylorhiza pacifica Mayer. 
Catostylus purpurus Mayer. 
Catostylus townsendi Mayer. 
Catostylus mosaicus (Quoy and Gai- 
mard). 
Lychnorhiza bartschi Mayer. 
Lychnorhiza bornensis Mayer. 
Mastigias papua (Lesson). 
Mastigias occellata (Modeer). 
175 
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SEMAEOSTOMADPR. RHINOSTOMATA—Continued. 
Pelagia panopyra Péron and Lesueur. Phyllorhiza luzoni Mayer. 
Chrysaora melanaster Brandt. Versura maasi Mayer. 
Dactylometra africana Vanhoffen. Lobonema smithii Mayer. 
Sanderia malayensis Goette. Thysanostoma thysanura Haeckel. 
Discomedusa philippina Mayer. Lorifera lorifera, var. pacifica 
Aurellia aurita (Linnaeus). (Schultze). 
Aurellia labiata Chamisso and Hysen- 
hardt. 


Also in 1914 S. F. Light describes 7 species from the Philippines 
other than those obtained by the Albatross. Mr. Light’s additional 
species are: Dactylometra quinquecirrha; Cassiopea polypoides; Cas- 
siopea medusa, new species; Acromitus maculosus, new species; 
Lobonema mayeri, new species; Lobonemoides gracilis, new species; 
and hopilema visayana, new species. 

Thus 38 Scyphomedusae are already known from the Philippines, 
which is thus one of the richest regions of the world for Scypho- 
medusae, and stands in marked contrast with the tropical Pacific 
coast of Queensland, Australia, of which only 10 species have been 
described. 

This appears to be another illustration of the influence of a great 
ocean current, the rich region of the Philippines being in the sweep 
of the Japan Stream, whereas there is no well-defined current along 
the southern shore of Papua or off the Barrier Reef of Queensland. 
As is well known, H. B. Bigelow, in his report upon the Siphono- 
phorae of the Aldatross, shows how abundant these forms are in the 
Humboldt current off the coast of South America and how poor the 
region is in the mid-Pacific to the westward of this great current. 
My studies, made while assistant upon Dr. Alexander Agassiz’s expe- 
ditions to the tropical Pacific, in 1899, as well as upon the Carnegie 
Institution of Washington expedition of 1913 to Torres Straits and 
Papua, show that the whole great belt of the South Tropical Pacific, 
from the western edge of the Humboldt current to the shores of 
Australia, is poor in pelagic life. A number of local medusae appear 
in some of the large island groups, as in Fiji, but the region as a 
whole is poor in forms peculiar to itself, and even those of wide dis- 
tribution are, generally speaking, found only occasionally over this 
great desert of ocean. 


STRUCTURE, PHYSIOLOGY, HABITS, AND DEVELOPMENT OF THE 
SCYPHOMEDUSAE. 


The Scyphomedusae are the large jellyfishes, commonly called the 
sea blubbers, in which the body is umbrella shaped, the mouth parts 


1 Philippine Journal of Science, vol. 9, Section D, No. 3. 
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occupying the position of the handle of the umbrella. The animal 
swims by means of periodic expansions and contractions of the mar- 
gin of the umbrella. If we look carefully, we will see that this 
margin is notched at regular intervals, forming a series of lappets, 
and that 8, or sometimes 16, of these notches are deeper than the 
others and contain each a minute finger-shaped or club-shaped sense 
organ which may be provided with an eye, but which always con- 
tains a mass of crystals or concretions concentrated at its outer end. 
These little sense organs are so small that they appear to the naked 
eye as mere pigmented specks set within the niches at regular inter- 
vals around the margin; but though small they are of vital impor- 
tance to the jellyfish, constituting its principal nerve centers; and if 
we cut them off, the animal commonly becomes paralyzed and is no 
longer able to pulsate spontaneously. Mayer believes that the crys- 
tals or concretions within the sense clubs consist largely of calcium 
uric oxalate, and this makes it appear probable that sodium oxalate 
is constantly forming in the sense club and that the calcium chloride 
of the sea water, when it enters the sense clubs, is precipitated, form- 
ing calcium oxalate, and in this manner setting free sodium chloride 
(common salt), which is a powerful stimulant for the nerves, thus 
causing the pulsating reaction. 

Thus in these animals it is found that a stimulus which is con- 
stantly present causes periodic contractions followed by periods of 
rest which are perhaps due to fatigue. In the case of the scypho- 
medusa Cassiopea this stimulus is internal, for the sea water itself 
neither stimulates nor inhibits the sense organs of the animal, the 
stimulating effect of the interaction of its sodium, potassium, and 
calcium being offset by the inhibiting effect of its magnesium upon 
the motor centers. 

But the marginal sense organs do more than merely produce the 
pulsation stimulus, for Dr. L. R. Cary finds that if they be removed 
and the medusa be then wounded in any manner the first stages in 
regeneration are delayed, but if even a single sense organ be present 
regeneration proceeds at once and with normal rapidity. 

In general, if the area of tissue enervated by a sense organ be 
large it pulsates more rapidly than if the area be small, and although 
the ratio is not strictly proportional to the area of tissue, for accord- 
ing to Dr. L. R. Cary (1917), the rate is reduced one-half when the 
area is reduced to one-sixteenth. But young, small jellyfishes pul- 
sate more rapidly than large, old ones; yet if we graft two jellyfishes 
together the small active one will force the large one to pulsate at 
its own rate, which will be even more rapid than the normal rate of 
the small one, due to the large area of tissue the sense organs now 
coritrol. 
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Eimer and Romanes found that if the marginal sense organs be 
removed the jellyfish is paralyzed and responds only by single con- 
tractions to external stimuli. Later, in 1906, Mayer found that if 
the sense organs be removed and we cut a ring-shaped or circuit- 
shaped strip of tissue from the concave part of the bell, we may 
then start a contraction wave proceeding in one direction through the 
circuit through which it travels continuously, being, indeed, en- 
trapped by the circuit of tissue from which it can not escape. This 
movement is almost machinelike in its regularity, its rate being about 
440 cm. a second, and in 1917 McClenden showed that this note 
remained practically unchanged even though the nerves were arti- 
ficially stretched. 

It is interesting to see that the pulsation stimulus in jellyfishes is 
conducted by the nerves, whereas in the vertebrate heart it is con- 
ducted by the muscles. There is, however, as Parker showed, a 
fundamental likeness between nervous and muscular activity, for in 
most essential features, such as the compensating pause following 
an extra pulsation and the refractory stage during systole, latent 
period, reaction to temperature, etc., the jellyfishes behave as does 
the vertebrate heart. In Europe Romanes, Bethe, and von Uexkull, 
and in America Loeb, Harvey, Cary, McClenden, and Mayer have 
been most active in these studies. 

Recently Mayer finds that nerve conduction in Cassiopea is a 
chemical reaction in which the cations of sodium, calcium, and po- 
tassium take the active part, while magnesium is nonessential. Thus 
if we dilute the sea water with 0.4 molecular magnesium chloride 
the rate of pulsation declines only very slightly more than if we 
diluted it with distilled water, thus demonstrating the inert nature 
of magnesium in respect to the rate of nerve conduction. It is also 
interesting to see that this decline in rate is proportional to the 
decline in the concentration of the cations of sodium, calcium, and 
‘potassium which surround the nerves and not to the electrical con- 
ductivity of the sea water as a whole. Thus if we dilute with dis- 
tilled water we decrease the electrical conductivity in nearly the 
same ratio as the dilution, while if we dilute with 0.4 molecular 
magnesium chloride the electrical conductivity remains nearly con- 
stant while we simply reduce the concentration of the sodium, cal- 
cium, and potassium cations. It is therefore these cations which 
are alone essential to the maintenance of the rate of nerve conduction. 

The previous work of Mayer, 1906, Meltzer and Auer, 1908, and 
especially Osterhout, 1916, make it appear that sodium and calcium 
together combine with some proteid element forming a sodium- 
calcium-ion proteid, and this compound takes an essential part in 
nerve conduction. Mayer in 1916 showed that the rate of nerve con- 
duction in the medusa Cassiopea has a temperature coefficient 2.5 times 
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as great as that of the electrical conductivity of the sea water, and 
this suggests that the sodium-calcium-ion proteid may have a high 
temperature coefficient of ionization; for if the rate of nerve conduc- 
tion is proportional to the concentration of the reacting cations, this 
would account for the high temperature coefficient of the rate of 
nerve conduction. 

Also the sodium-calcium-ion proteid is probably colloidal in char- 
acter and being in an alkaline medium it is doubtless negative elec- 
trically. Thus, under the influence of the decided negative potential 
which accompanies the reaction of nerve conduction, the surface 
tension on the particles of this colloid must be augmented and this 
may reduce the size of the particles in the manner stated by Mayer, 
Schaeffer, and Terroine, 1907. 

Granted this were the case, the solubility of the particles would be 
augmented; for the surface decreases only as the square, while the 
volume declines as the cube of the radius. Thus more ions of sodium 
and calcium would pass into solution in a given time from the many 
small than from the few large particles; the mass remaining constant. 

Nerve conduction is therefore probably a very complex chemical 
reaction, in which also an enzyme action may possibly be involved as 
postulated by Harvey, 1911. 

Goldfarb showed that Cassiopea regenerates more rapidly in 90 
per cent of sea water (90 parts of sea water mixed with 10 parts of 
distilled water) than it does in normal sea water. Nerve condition 
is, however, most rapid in slightly concentrated sea water. 

In all Scyphomedusae, excepting the Rhizostomae, tentacles are 
found at the bell-margin, and usually grow out from between the 
notches of the rim. These tentacles are hollow, the stomach cavity 
being continued into them as it is also into the sense-clubs; indeed, 
the sense organs are only highly modified tentacles. 

Powerfully developed circular, or a combination of circular and 
radial, muscles are found in the under, concave part of the umbrella 
(the subumbrella), and here also there is a network of nerve fibers 
connecting the muscles with the sense clubs. Curiously, there are no 
muscles, and probably no nerves, over the outer convex part of the 
umbrella (the exumbrella). 

Those who have handled jellyfishes know that they are capable of 
inflicting a sharp sting, the tentacles being especially active in this 
respect. Closely clustered over the surface of the tentacles and other 
parts of the jellyfish there are minute cells, each containing a hollow 
tube coiled rope-like within the cell. Upon excitation these little 
tubes are turned inside out and shot forward, and being more or 
less barbed they penertate the skin, causing a sharp sting due in part, 
it appears, to formic acid. Thus it is that these large jellyfishes are 
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among the most persistent enemies of the fishes, for many an in- 
cautious victim is ensnared among their deadly tentacles only to be 
paralyzed and finally drawn upward into the mouth of the jellyfish. 
It is, however, a poor rule which does not work in both directions, 
and certain kinds of small fishes often accompany jellyfishes, swim- 
ming in and out among the dangerous tentacles, even biting off small 
pieces of the jellyfish itself and occasionally themselves falling a 
prey to the stings, but in general enjoying a peculiar protection from 
the attacks of larger fishes who dare not venture too near the jelly- 
fish. 

The mouth, or mouths, of the jellyfish may be surrounded by veil- 
like lips or, if the mouths are numerous, as in the so-called Rizo- 
stomae (root-mouthed) jellyfishes, by complex frills hned by minute 
tentacles which at intervals bend to and fro and sweep, as it were, 
for food, for the jellyfishes are all carnivorous. In the higher 
animals the intestine is a tube which lies suspended within the body 
cavity, but Huxley showed that the jellyfishes have no body cavity, 
and consist simply of a stomach and an outside with a mere 
structureless lamella, or a solid mass of jelly, between the stomach 
wall and the outer skin layer of the animal. 

This gelatinous substance, which according to S. Hatai may be 
allied in composition to chitin or cartilage, may serve as a store of 
food for the animal in case of starvation, and Casstopea can live at 
least 42 days without food, the weight of the jellyfish declining 
to less than one-hundredth of its original magnitude. The loss of 
weight after the first day of starvation, and thus after all undigested 
food has been discharged through the mouths of the jellyfish, follows 
a simple law which shows that the loss of weight each day is propor- 
tional to the weight of the animal at the beginning of that day and 
thus the lighter it becomes the less weight lost. 

Thus, if W be the original weight of the jellyfish and y its weight 
after x days of starving, then y= W (1—a)*; where a is a constant, 
less than unity. This shows that the source of energy during starva- 
tion is chiefly the very large and simply organized gelatinous sub- 
stance which, being very voluminous and heavy, is far more impor- 
tant than the mere thin layer of cellular elements possessed by the 
Jellyfish. For, as is well known, vertebrates in starving first con- 
sume glycogen, then mainly fats and lypoids, and finally proteid ele- 
ments. Due, however, to the large volume of its gelatinous sub- 
stance, the jellyfish chiefly consumes this during starvation, although, 
as Doctor Hatai showed, the starvation is in other respects simi- 
lar to that of vertebrates. However, jellyfishes have on hand a con- 
stantly ready source of sustenance, and can, so to speak, feed upon 
their own bodies if deprived of prey. Mayer, 1914, carried out some 
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work upon this subject, but the more recent study of S. Hatai is far 
more elaborate and convincing, and should be consulted by all stu- 
dents of the subject. 

Indeed the rate of growth, and the ultimate size that an individual 
jellyfish attains before becoming mature, is a measure of its success 
in obtaining food, and it is interesting to see that the largest jelly- 
fishes are those of the cold seas where the floating animal life is 
more abundant than in the Tropics. In common with the Corals, 
Sea-anemones, Alcyonaria, Siphonophores, and Hydromedusae the 
Scyphomedusae are, so far as is known, exclusively carnivorous and 
do not feed upon plant life. Thus it is possible that the more rapid 
growth rate of Pacific corals in comparison with those of the At- 
lantic may be due to the better food supply derived from the deep 
lagoons of the Pacific, whereas in the Atlantic the lagoons are shal- 
low and the water is charged over these vast flats with a precipitate 
of calcium carbonate which collects upon all floating animals and 
tends to smother them; whereas in the Pacific this does not appear to 
be the case. 

Jellyfishes are, then, all carnivorous, and, while few devour others 
of their own species, they often greedily feed upon other sorts of 
medusae. These animals are, indeed, an important factor in destroy- 
ing the eggs of cod and other fishes whose spawn floats in the sea. 

The prey is seized by the mouth, and after being held and par- 
tially digested in the stomach, the remnant is ejected through the 
mouth. 

The central stomach is a space in the middle of the umbrella, but 
this always gives rise to an outwardly radiating system of pouches or 
tubes which may form a complex network of vessels under the mus- 
cular layer of the concave side of the umbrella. As this system of 
pouches is connected with the stomach, and nutrient fluids derived 
from the food circulate through it, it is often called the gastrovas- 
cular system, for it is both a sort of “ chymiferous system” as well as 
a digestive and circulatory space. 

In all the larger jellyfishes, or Scyphomedusae, we find within 
the stomach four clusters of tentacle-shaped organs of unknown 
function, placed at the broad sides of the cruciform mouth. The 
smaller jellyfishes, or Hydromedusae, lack these stomach-tentacles or 
gastric cirri, as they are often called; and in still another structural 
detail do they differ from the Scyphomedusae, for the Hydromedusae 
have a diaphragm-like membrane (velum) extending inward from 
the bell-margin and partially closing the opening of the umbrella, 
but the larger jellyfishes (Scyphomedusae) do not have a diaphragm 
of this sort, although it is true that the Carybeidae, or sea-wasps, 
appear to have such a diaphragm, but it is not strictly comparable 
with that of the Hydromedusae. 
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The sexual organs of the larger jellyfishes (Scyphomedusae) are 
entodermal and are found in the stomach, peripheral to, and closely 
associated with, the four clusters of gastric cirri. The sexes are 
usually separate, the animals being either male or female, although, 
in rare instances, as in CArysaora, they are hermaphroditic, or male 
when young and female when old. When mature at the breeding 
season the males and females usually come to the surface in great 
numbers and may congregate in vast swarms many square miles in 
area. The larvae or eggs may then be cast out into the water by the 
breaking down of the stomach wall, or the larvae may undergo a 
part of their development within the stomach, or mouth parts, of 
the mother, finally to be cast out through the mouth, or set free 
from the disintegrating bodies of the dying parents. 

In any event the larvae soon develop into minute pear-shaped 
creatures about as large as a pin’s head, their bodies being covered 
with vibrating cilia, which enable them to spin and progress through 
the water. For a few days, or even weeks, they may remain thus 
swimming near the surface and may be drifted hundreds of miles by 
tide and ocean current. Soon, however, the little pear-shaped planula, 
as it is called, settles down head first upon the bottom and fastens 
itself to some fixed object. Then for the first time the mouth devel- 
ops at that which was the posterior end of the planula, and tentacles 
grow out so that the mouth is soon surrounded by 16 or more of these 
organs which serve to capture the minute crustacea and other organ- 
isms upon which the little polyp feeds. Thus it remains sedentary 
for a long period, growing all the time and superficially resembling a 
small sea-anemone. Finally a series of constrictions develop at reg- 
ular intervals around the sides, and the creature appears as if it were 
composed of a series of disks set one upon the other. The margin of 
each disk soon develops eight cleft lobes, and eight sense-clubs appear 
in the clefts. Then the uppermost disk, containing the mouth and 
the crown of tentacles, is cast off and perishes, while the others are 
set free in succession and swim away as minute jellyfishes, soon to 
develop tentacles and finally to become mature and repeat this pe- 
culiar process of development. After the last disk has been cast off, 
only the stump of the strobila, as it is called, remains, but this may 
regenerate a new ring of tentacles and continue to grow, and possibly 
to develop more jellyfishes at the succeeding season. 

There are many interesting variations of this typical process of 
development. Often the strobila, instead of giving off a series of 
disks, develops only a single constriction, and every alternate tentacle 
changes into a sense-club, while the other tentacles may be wholly 
absorbed, so that they disappear. In this case only a single ephyra 
or larval jellyfish is set free. This form of development is especially 
characteristic of the Rhizostomae or multi-mouthed jellyfishes, such 


SCYPHOMEDUSAE COLLECTED BY STEAMER ‘‘ALBATROSS.’’ 183 


as Cassiopea. In the free-floating Pelagia, however, the planula 
larva never becomes attached, but remains swimming through the 
water until it develops directly into a jellyfish. Thus it is that these 
jellyfishes are quite independent of the land and are widely distrib- 
uted over the tropical and warm oceans; but this is exceptional, for 
most of the Scyphomedusae must spend their early days attached to 
some fixed object and usually in relatively shallow water near some 
coast. 

Some of these coastal medusae are, however, widely distributed 
over the world, one of these being the large semi-transparent Avwrel- 
lia aurita of our own bays and harbors, which appears so commonly 
during the summer, and may be recognized by its four horseshoe- 
shaped, milky or pink-colored genital organs. This form occurs 
from pole to pole. 

Such adaptability to wide range of temperature is very rare among 
jellyfishes, and is known only in Avwrellia aurita and according to 
Vanhoffen in Vausithoé puncata among the scyphomedusae, and Sol- 
mundella among hydromedusae; these forms occurring in seas of all 
temperatures. 

Nevertheless, even tropical medusae are much more injuriously 
affected by a slight rise in temperature than are the jellyfishes of the 
temperate regions, and we may say that most tropical forms live 
within 12° C. of their heat-death-temperature, and even tropical forms 
can withstand cooling better than they can resist heat. To use an en- 
gineering expression we might say that the medusae of temperate 
regions have a larger “factor of safety” in respect to temperature. 
Harvey showed that, upon heating, the rate of conduction of the. 
nervous stimulus which causes pulsation increases in an arithmetical 
ratio, so that its “curve” is a straight line. At from 34° to 39°, 
however, the curve makes a sudden bend downward and the rate de- 
clines sharply. This decline may, in part, be due to the formation 
of carbon dioxide (CO,) in the tissues, for Winterstein showed that 
the rate of oxygen consumption in jellyfishes is 34 times more rapid 
at 30° to 35° than it is at about 12° C. Indeed, experiments made 
by the author in 1917 support the idea that high temperature causes 
acid to accumulate in the tissues and this causes death through 
acidosis. 

The large, rich rosin-brown colored cyaneas of our New England 
coast are not found in the Tropics, but closely allied species reappear 
in the South Temperate Zone, so that somehow they have managed, 
perhaps in the glacial epoch, to cross the warm zone of the Tropics, 
or they may have succeeded in crossing the Equator in the cold, deep, 
underlying drift that moves toward the warm regions over the sea 
bottom from both the northern and southern polar seas. 
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The following table shows the range of the 174 species of Scypho- 
medusae, not counting varieties, described in Mayer’s Medusae of the 
World. 


@ontined’ to the !Cropics. 22 ae oe eee ee ee Te 
Ranging from Tropics to Temperate regions____________---_ 16 
Ranging from Tropical to Polar regions-22- +22 ee 2 
Confined to the North Temperate region__-_-_---__________-__ 32 
Confined to the South Temperate region__-_-_--_______-___--- 11 
Ranging trom Temperate to Polar Seas==--=- 22 ee 6 
Gontned? tothe Arctic Ocean’ 282 eee ee eee 0 
Gonfined<to, the-Antarctic/Ocean==2 222) Se ae ee een % 
Deep sea medusae all of wide range________________-_-_-_-_~ 16 

Total £. Se AAG es i ee Se et ee eee 174 


In this table the Mediterranean is designated “ North Temperate ” 
and the Red Sea “ Tropical.” In the “ Tropics” the surface tempera- 
ture in summer is above 70° F. (21° C.). The summer temperature 

ctl of “Temperate Region” ranges 

= from 70° F. to 50° (21° to 18° 

C.), and that of the “ Polar Seas ” 
below 50° F. (10° C.). 

As is shown, 44 per cent of the 
known Scyphomedusae appear to 
be confined to tropical waters and 
Fic. 1.—NAUSITHOH PUNCTATA FROM LIFH, only two species, Aurellia aurita 

BY THE auTHOR. NapLes Zootogicat and possibly Nausithoé punctata 

ao | (fig. 1) range from Tropical to 
Polar Seas. Indeed most of the scyphomedusae are confined within 
rather narrow temperature ranges, the only considerable number of 
widely ranging forms being the deep sea species whose habitat has 
about the same temperature whether under the Equator or in the 
Polar regions. Incidentally the table seems to indicate our deficiency 
of knowledge of the South Temperate regions for it is probable that 
the numbers of species in the North Temperate are more nearly equal 
to those found in the South Temperate Zone. 

We may distinguish five main divisions or orders of the larger 
jelly fishes of scyphomedusae. 

1. The Carybdeidae or Cubomedusae, with bell almost rectangular 
and with flexible tentacles mounted upon the ends of gelatinous wing- 
shaped expansions. They have four knob-shaped sense-clubs, which 
are very large and set within niches on the sides of the bell, with the 
eyes all directed inward, apparently to command a view of the mouth. 
These medusae have a marginal diaphragm which partially closes 
the opening to the umbrella cavity. The Carybdeidae are confined 
to tropical and warm seas and usually remain upon or near the bot- 
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tom until they become mature, when they often swim to the surface 
to cast out their eggs and sperm. They are dull milky-yellow, or 
livid in color, and their tentacles sting so sharply that they are com- 
monly called “sea-wasps.” None are known north of Cape Cod, 
but they are well represented in the Tropics throughout the world. 

2. The Stauromedusae are attached forms which do not pulsate. 
The body is pear-shaped or pyramidal and the jellyfish fastens itself 
to seaweed or rocks by means of a stalk at the aboral end of the body. 
There are usually 8 clusters of knobbed tentacles which are developed 
at the pointed ends of eight marginal lobes, and 8 large “ anchors” 
or suckerlike clubs upon the margin may alternate with the tentacles. 
These forms are confined to cold and temperate seas, and are known 
from the Arctic and Antarctic Oceans, although they have never 
been found in the Tropics. 

3. The Coronatae are usually deep-sea forms distinguished by their 
peculiar dark purple or reddish-brown color, which is very charac- 
teristic of the invertebrate animals of the deep sea, due possibly to 
the fact that the red rays from the sun are rapidly absorbed as they 
penetrate into the ocean, so that at depths greater that 1,000 fathoms 
there is practically no red light, and here red-colored animals must 
appear black and be well concealed in the general darkness of their 
abysmal realm. The Coronatae are characterized by having a deep 
ringlike furrow cutting into the thick gelatinous wall of the sides of 
the umbrella; and peripheral to this are gelatinous thickenings 
in the radii of the tentacles and sense-organs. The gelatinous wall 
of the bell is much reduced in thickness at the ring-furrow, the thin 
part acting as a hinge to permit the creature to close its bell during 
contraction. These forms are common in the deep waters of the 
Philippines, as indeed they are upon the bottom of all seas 500 
fathoms or more in depth. Most of the species, such as Atolla and 
Periphylla, do not normally come to the surface, but a closely allied 
form, the little Vausithoé, is one of the most universally present sur- 
face forms of all warm seas, while the mature Zinuche occur in vast 
numbers, all rapidly pulsating and resembling little brown thimbles, 
the swarm often covering square miles of ocean in tropical regions, 

4. The Semaeostomata are the common large jellyfishes of our 
coasts, such as Aurellia, Cyanea, and Dactylometra. They have ten- 
tacles and a single cruciform mouth provided with veillike lips, 
and there is no ring-furrow cutting into the surface of the umbrella, 
such as is seen in the Coronatae. They are common in bays and 
brackish estuaries, and are the largest and most conspicuous of all 
jellyfishes in temperate regions. ; 

5. The Rhizostomae are the large jellyfishes of the East Indian 
and tropical seas, where they are commonly as conspicuous as are the 
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Semaeostomeae in our cold northern waters. They have numerous 
mouths and no marginal tentacles, and their gelatinous substance is 
often as rigid as newly-formed cartilage. Often they occur in 
swarms in the harbors, swimming strongly against the tide, and after 
a storm great numbers are found stranded upon the shore. The rigid 
gelatinous substance of these jellyfishes is very characteristic and was 
seen in fossil forms found in the Jurassic lithographic slates of Stein- 
heim in Bavaria, showing that in the age of the Reptiles these most 
highly differentiated jellyfishes existed. Indeed, so old are the jelly- 
fishes that their relationship to the echinoderms, sponges, and cteno- 
phores remains unknown; all intergrading forms, if such ever ex- 
isted, having died out long ago, as is often the case in very ancient 
orders. 

In an early stage of development the higher animals commonly 
pass through a condition in which they have only an outer cell layer 
and a cavity lined by cells destined to form the intestine. Theo- 
retically speaking, they are simply little 2-layered sacks, the outer 
layer being the external skin with its nervous and sensory organs, 
and the inner layer being the stomach; and thus the name gastrula 
is applied to this stage. Jellyfishes are essentially in the gastrula 
stage, even when adult. Yet so extraordinary are the foldings, out- 
growths, and adaptations that have arisen in their two body layers 
during the vast time they have existed upon the earth that, ulti- 
mately, simple as they are, no class of the animal kingdom exhibits 
a more surprising variety of forms than do the jellyfishes and their 
close allies the Siphonophorae. 

It is interesting to observe that the large jellyfishes, Scyphome- 
dusae, which have gastric cirri and no marginal diaphragm or velum, 
are probably only very remotely related to the small jellyfishes, the 
hydromedusae, which have a velum and lack gastric cirri. Indeed, 
we have good reason to believe that the jellyfish-shape and peculiar 
locomotion through pulsation have been derived independently in the 
two groups. The Scyphomedusae are probably allied to the actinians 
or sea-anemones, while the hydromedusae have probably been derived 
from hydroids. In facta jellyfish shape and pulsating body have been 
acquired independently in widely different kinds of animals, such as 
Pelagothuria, a holothurian which bears a wonderfully close resem- 
blance to a jellyfish and swims actively through the water in the 
tropical Pacific; and in Craspedotella, a minute unicellular marine 
animal, which would certainly have been mistaken for a jellyfish had 
it not been of microsopic size. 

Indeed, there is reason to lead us to believe that the bell of the 
Narcomedusae is a mere outgrowth from the sides of the pyriform 
larva, and has thus been acquired in a manner quite different from 
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that of the other hydromedusae. Thus the umbrellalike bodies of 
jellyfishes have probably been acquired in at least three different 
ways within the group itself. Although nearly one-half of the known 
forms of Scyphomedusae are confined to the Tropics, yet many of 
these are rare, although, curiously, when found they usually appear 
in swarms. Thus one may explore the Florida Reef for 20 years and 
not find a single Pelagia or Stomolophus, yet if an individual be 
found there are almost certainly dozens or even thousands in the 
neighborhood. It is as if they had all remained floating side by side 
throughout their lives, or at least throughout the period when they 
come to the surface from some well-defined region of the bottom 
wherein they have spent their early days. 

Apart from the harbors and semibrackish estuaries one rarely finds 
in the Tropics great swarms of medusae of a few species such as 
characterize the coastal waters of the temperate regions. 

There are, however, exceptions to this rule, such as the enormous 
number of Linuche, which when mature rise suddenly and simul- 
taneously to the surface to cast out their genital products and then 
to sink and die. For areas of square miles the tropical ocean is be- 
sprinkled with these little brown thimbles, darting in a rapid jerking 
movement. 

Similarly the pale milky Cubomedusae with their long pink tenta- 
cles rise, when mature, from the depths to congregate along tropical 
shores for the few days or weeks of the breeding season. 

Metschnikoff observed that many medusae cast out their eggs only 
at certain definite times of the day or night. One of his Mediter- 
ranean species, for example, laid its eggs always at about 3.80 o’clock 
in the afternoon, and Conklin observed that Linuche casts its eggs 
only at about 8 o’clock in the morning, but other Scyphomedusae are 
not so regular, and indeed may retain the developing young in their 
mouth folds for days or weeks before they escape into the ocean. 


DESCRIPTION OF GENERA AND SPECIES. 
Genus CARYBDEA Péron and Lesueur, 1809. 
Carybdea Piron and Lesurur, 1809, Ann. Mus. Hist. Nat., Paris, vol. 14, p. 
332.—MayeEr, 1910, Medusae of the World, vol. 3, p. 506. 
Generic Characters.—Carybdeidae, with 4 simple, interradial ten- 


tacles and pedalia. Velarium supported by 4 bracket-like frenulae. 
Velar canals present. Stomach small and 4-sided. 


CARYBDEA RASTONII Haacke. 


Carybdea rastonit Haacke, 1887, Jena, Zeitsch. fiir Naturwissen, vol. 20, 
p. 591, pl. 35, figs. 1-15.—Mayer, 1910, Medusae of the World, vol. 8, 
p. 508. 
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There are two specimens of this medusa in the Albatross collec- 
tion from the Philippines. They are apparently mature and their 
dimensions in millimeters are as follows: 





| 

| Taal Anchor- 
Subig Bay, | age, Balayan 
Luzon, sur- | Bay, Luzon, 

| face, Jan. 6, Se 


| 1908. Cat. 20, 1 Fi 
No. 27937, | Cat. No. 
. | U.S.N.M. | 28714, 

U.S.N.M. 

Herht of bell. er sew cscs s coe wee oe ane oat een 34 33 
Wiatithiot bell. 2h): ho cea dea ad beeper cee ee 20 23.5 
Tengen or peda lias 556 scr eae Se ane SE ens Sie ae eee | 11 9.5 

Width of pedalia at base! .4.22 202. a ee a se cee te eS eee 4 
Width of pedalia at widest part. ........ i uset sipiee sigue aad | 6.5 5.5 

Height of sensory niche above velar margin..............-..-- 6 6 

Length of flexible shafts of tentacles .................-.----- 30 66 


Two other specimens (Cat. No. 27935, U.S.N.M.) were taken by 
the Albatross at Nasugbu, Luzon, January 15, 1908, and still another 
(Cat. No. 27936, U.S.N.M.) at Mansalay, 
Mindoro. 

This is the commonest Cubomedusa of 
the tropical Pacific, being widely distrib- 
uted from South Australia to the Ha- 
wallan Islands. It can be recognized by 
its prismatic, 4-sided bell, the 4 pedalia 
being about one-fourth to one-third as long 
as the bell-height, flat and spatula-shaped 
and about three-fifths as wide as long. The 
sense-clubs have each 2 large median eyes 
and 4 small lateral ocelli. There are 4 

short, branched, non-anastomosing velar 
Fig. 2.—CARYBDEA RASTONII s : 

FROM THE Hawaiian canals in each quadrant of the velarium, 

Istanps. Two vinws OF 16 in all. Four very ‘small branched tufts 

ITS SENSE-CLUBS AND A . . . . . 

QUADRANT OF THE vELARIuM, Of gastric cirri: This medusa is very 

SHOWING ‘THE BRANCHED closely allied to Carybdea marsupials Ge 

VELAR CANALS, . . . . ° 

the Mediterranean, but is distinguished by 
having only 16 instead of 24 to 30 velar canals, and by its somewhat 
more slender pedalia. In both forms the bell is dull milky yellow 
and the flexible parts of the tentacles are pink. In common with 
other Cubomedusae it comes to the surface when mature and is then 
abundant in harbors. The young usually remain in deep water at 
or near the bottom. 
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CARYBDEA ALATA, var. GRANDIS Agassiz and Mayer. 


Charybdea grandis Acassiz and Mayer, 1902, Mem. Museum Comp. Zodl. 
at Harvard College, vol. 26, p. 153, pl. 6, figs. 26-31. 
Carybdea alata, var. grandis Mayer, 1910, Medusae of the World, vol. 3, 


p. 511, fig. 329. 


The bell of this medusa becomes 230 
mm. high, but the largest specimen of 
this cruise was obtained by the Alda- 
tross in Borneo and is only 166 mm. 
high. This tropical Pacific form may 
be distinguished by its short, wide- 
flaring pedalia and by having only 1 
or 2 median eyes upon each sense-club 
and no lateral eyes. When young, how- 
ever, there are 2 large median and 2 
small lateral eyes, but the latter appear 
to fuse later with the median eyes. 
There are 24 velar canals which are 
short, branched, and non-anastomosing. 
C. moseri Mayer is only a half-grown 
stage of this medusa. In (. alata there 
are 6 eyes in each sense-club, and the 
pedalia are longer and narrower than 
in the large variety grandis. 

The dimensions and characters of the 
two largest of the three specimens 
found by the Albatross are as follows: 





3. — CARYBDEA 
GROWN MEDUSA FROM 


Fic. ALATA, HALBF- 
THE Ha- 
WAIIAN ISLANDS. TWO VIEWS OF 
ITS SENSE-CLUBS AND A QUAD- 
RANT OF THE VELARIUM, SHOWING 
THE STRAIGHT SIMPLE VELAR 


CANALS. 


Station 5361, Feb. 9, 1909, | 





Manila Bay, Luzon, 12. D. 5594, Sept. 30, 1909, 
fathoms, 2 specimens. | off Mount Putri, 
Cat. No. 28713 U.S.N.M. Borneo. 
| 
SPE PAON DOL een eek ee ek fae Son as See a DDD 22 BER TY Sle Sel Oe SO te | 166. 
emrlaniveigolle 0 SPE a By 3g 48 gas STEAL Ey ECTS ES SGN SPE A | 144. 
RPesETE UL RENO ALIS me enter o ayaie: os crea wicions wintereminc Ceemlase 38 along inner side.... -| 77 along outer side. 
F | 36 along inner side. 
Width of pedalia at widest part..................- TGRD RW ak Sey are ee 29. 
Meduhsnpedalia atibase. 5.2 .2-scscsocckssacdese Nie se ee es eee ee OR oe 
Height of sensory niche above velar margin........ 1G eae CE a 31. 
Number of eyes in each sense-club..............--. 2 median, no lateral eyes....) 2 median, no lateral 
eyes 
SeEL PSE ery for NOE fk Ph SS So PN oe Small 


Small, immature............ 
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Genus CHIROPSALMUS L. Agassiz, 1862. 


Chiropsalmus L. AGAssiz, 1862, Contr. Nat. Hist. U. S., vol. 4, p. 174.— 
Mayer, 1910,.Medusae of the World, vol. 3, p. 515. 

Generic characters —Carybdeidae with four interradial, branch- 
ing pedalia which give rise to a number of tentacles. Four wide per- 
radially situated stomach pockets in the subumbrella, each of which 
gives rise to finger-shaped, 
unbranched, hernialike 
pouches, which _ project 
into the bell cavity. Wide, 
marginal pouches and nu- 
merous canals in the ve- 
larium. Eight leaf-shaped 


gonads. 


CHIROPSALMUS QUADRIGATUS 
Haeckel. 


Chiropsalmus quadrigatus 
HAECKEL, 1880, Syst. der 
Medusen, p. 447.—MAYER, 
1910, Medusae of the 
World, vol. 3, p. 516, fig. 
331.—Liceut, 1914, Philip- 
pine Journ. Science, vol. 
9, p. 197. 









TE We 
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The 44 specimens of this 
medusa were collected by 
the Albatross from the 

- Philippines, but not one 
iG. +—CHIROPSALMUS QUADRIGATUS FROM THE seems to be mature. 

cuun 0, Visw nooKING down on sam cevcr Light (1914) found this 

FORM MOUTH. JD, GASTRIC CIRRI. H, BRANCHED medusa at Culion Bay, Cu- 

PEDALIUM WITH SEVERED TENTACLES. = 

lion, and at Palawan, and 
thus it ranges widely in the Philippines. Light’s specimens were larger 
than those found by the Aldatross, being at least 200 mm. in diameter 
and usually with, seven tentacles to each padalium. The tentacles 
are 1.5 meters or more in length and have lavander-colored bands of 
nematocysts. Light reports that the sting of this medusa is very 
severe and may even be fatal to man. The Dactylometra of the 
Philippines is also a dangerous form, but Zobonema, which some of 
the members of the Albatross expedition believed to be virulent, is 
not capable of inflicting a very severe sting.’ 





1 Light, 1914, Philippine Journal of Science, vol. 9, pp. 291-295. 
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The following is a record of specimens of Chiropsalmus quadri- 
gatus obtained by the Aldatross in the Philippine Islands: 





Locality. 


Subig Bay, Luzon, caught in a 
seine. Cat. No. 27911, U.S.N.M. 


Subig Bay, Luzon, caught inh alse 


seine. Cat. No. 27915, U.S.N.M. 


Cataingan Bay, Masbate, near 


shore. Cat. No. 27913, U.S.N.M. 
VO He Ae ee ee SEO 
ID) ee Ne an ee ee tel 
Mansala Mindoro. Cat. No. 
27917, -N.M. 


Point Jamelo, Southern Luzon, 
poe cee Cat. No. 28700, 


nile Bay, Southern Luzon, one 
Te a Cat. No. 28698, 


Pebochiw Harbor, Linapacan 
em ne, Cat. No. 
28696 U 

techie Harbor, 
Island, 7 s ecunelis, 

~ _ 28692, U.S. 

Beach near path of Malampaya 
River, Palawan Island, 2 speci- 
mens. Cat. No. 28699, U.S.N.M. 

Ulugan Bay 
mouth of 
mens. Cat. No. 28691, 


Linapacan 
Cat. No. 


Palawan Island, near 
Baheli River, 6 speci- 
U.S.N.M. 


San Miguel Bay, east coast of 
Luzon, 8 specimens. Cat. No. 
28695, U.S.N.M. 


Bolinao Bay, west coast of Luzon, 
seine 130 feet, 13 peeeuuei: 
_ No. 28694, U.S.N.M. 


Date. 


1908 
Jan. .7 


July 


Dec. 


Dec. 
Dec. 
Dec. 28 
1909 


June 14 


May 10 


Cat. 


EdO ucts 





Height | Width 


of bell 


of bell 


inmm./inmm. 


20 
80 


81 
69 


22 


89 


76 | 


Number of 
tentacles 
upon each 
pedalium. 


4,4,4,4 
9,5, 8,8 





6,6,6,5 





Remarks. 


No gastric saccules and no 


gonads. 

With well-developed but 
immature gonads; large 
cockscomb-shaped gastric 
saccules. 

Immature. The 8 gastric 
saccules only beginning to 
appear. 

Do. 
Do. 

Apparently mature. 


Immature. Caught in 
seine at a depth of 150 feet. 


Immature. Caught in 
seine at a denth of 130 feet. 


Cockscomb-shaped saccules. 
Gonads small. 


No saccules. No gonads. 


Cockscomb-shaped saccules. 
Gonads small. 


All small. Caught in seines. 


Immature. Cockscomb- 
shaped saccules. 


Do. 
Do. 

Cockscomb-shaped_saccules 
welldeveloped. Immature 
gonads, very small. Height 
of sensory niche above 
margin, 11.5 mm. 

No gastric saccules and no 
gonads. Bell more trans- 
parent thanin adult. Sen- 
sory niche 3 mm. above 
margin. 





1 Lost. 


2 Largest specimen. 


Three other unmeasured specimens were obtained as follows: Two 
(Cat. No. 27914 U.S.N.M.) at Mati, Pujada Bay, Mindanao, May 15, 
1908; and one (Cat. No. 27916 U.S.N.M) at Panabutan Bay, Min- 
danao, February 6, 1908. 


Genus PERIPHYLLA Steenstrup, 1837. 


Periphylia STEENSTRUP, 1837, Acta et Cat. Mus. Hafniensis.—Mayer, 1910, 
Medusae of the World, vol. 3, p. 543.—Browns, 1910, National Antarctic 


Expedition, vol. 5, Medusae, p. 42. 


Generic characters—Coronatae with 4 interradial rhopalia and 
12 tentacles, 4 perridial and 8 adradial, 16 marginal lappets grouped 
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into 4 pairs of rhopalar, and 4 pairs of tentacular lappets. A deep 
annular furrow separates the dome-like apex of the exumbrella 
from marginal zone of bell. Between this ring-furrow and the 
lappets is a zone of 16 pedalia, 12 in the tentacular and 4 in the 
rhopalar radii, and these are separated one from another by 16 
deep, radiating clefts which extend down the mid-axial lines of 
the lappets. There are four deep, interradial subgenital pits in the 
floor of the subumbrella, lined above their edges by rows of internal 
gastric cirri. The large central stomach extends peripherally out- 
ward into the subumbrella 
in the four perradii. These 
four openings lead into a 
wide ring-sinus in the sub- 
umbrella, which in turn 
sends out a radiating vessel 
in the radius of each tenta- 
cle and rhopalium, 16 in all. 
These vessels fork before 
reaching the tentacles or. 
rhopalia, and their diverg- 
ing ends curve around the 
edges of the lappets and 
form a marginal ring-canal. 
I believe that Periphylla 
hyacinthina can not be sep- 
Vic. 5.—PERIPHYLLA HYACINTHINA FROM THE arated specifically from P. 
Ae nape SHOWING RANGE IN SLOPE dodecab ostrycha. The 
shape of the bell is quite 
variable, and when large the medusa usually becomes relatively 
flat and domelike, whereas it is relatively high and conical when 
young. P. hyacinthina is said to be densely pigmented with pur- 
ple-brown so that the gonads can not be seen through the bell 
walls, whereas P. dodecabostrycha is said to be less densely colored 
and semitranslucent. This distinction does not always apply, and 
certainly the degree of pigmentation appears to be quite independ- 
ent of the shape of the bell, whether flat and domelike or high and 
pointed. Browne (1910), in his study of the Scyphomedusae of the 
National Antarctic Expedition, concludes that P. dodecabostrycha 
is probably only a large-growth phase of P. hyacinthina, and with 
this opinion I am heartily in accord. 
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PERIPHYLLA HYACINTHINA Steenstrup. 


Periphylla hyacinthina STrenstrup, 1837, Act. Mus. Hafniensis.—Mayer, 
1910, Medusae of the World, vol. 3, p. 543, figs. 342 and 343. 
Periphylla hyacinthina forma dodecabostrycha Mayer, 1910, Medusae of 
the World, vol. 3, p. 546. 
The Albatross obtained 21 specimens of this common deep-sea 
medusa among the Philippine Islands between depths of 338 and 
1,291 fathoms, as follows: 


| Size and 
Station. Date. | Depth PRarecter of | number of Variety. 
; specimens. 





1908. |Fathoms. 
D 5201 and D 5203, Cat. No. 28704, | Apr.10 | 554-775 | Graysandand| 2 large, 190 | Dodecabostrycha. 
U.S.N.M., off Limasaua Island. mud and mm. wide, 
green mud. 105 high. 
1909. 
D 5373, near Marinduque Island, | Mar. 2 | 338 | Soft sand..... 2largerevnjacs* Do. 
about 15 miles off shore. Cat. | 
No. 28705, U.S.N.M. 
D 5879, about 37 miles off Mompog | Mar. 4 | 920) Sa seec sees ccaes 4medium..... Do. 
Island, near Marinduque Island. 
Cat. No. 28706, U.S.N.M. | 
D 547i, from about 15 miles off | June 19 DOS) |e a oeecuct eck cee Josetseecatb ene s HAyacinthina. 
Point, Light, eastcoast of Luzon. 


Cat. No. 28738, U.S.N.M. 
D 5486, from 6 miles off Batobobo July 31 | BBB nts eevee 7 large and | Dodecabostrycha. 
Point, Panaon Island. | medium. 
D 5497, about 10 miles off Bantigui | Aug. 3 960 | Green mud |} llarge........ Do. 
Island. | and fine 
sand | 
D 5507, off northern Mindanao. | Aug. 5 425) |<. <<< dO. 2.22625 2 medium..... Do. 
Cat. No. 28703, U.S.N.M. | 
D 5628, Pariente Strait, about 7 | Nov.30 1,291 | Gray mud..-..| 1 medium..... Hyacinthina. 


miles from St. Lamo Island. 
Cat. No. 28707, U.S.N.M. 
D 5647, Buton Siri beats act ey. Dee. 16 519 | Green mud....)...-.. does ¥as85 Do. 
D 5652, Goloigbonts see ae ocee Dec. 17 | BORG Ets ceecmeeine yee ae GOs cence Do. 




















Genus LINUCHE Eschscholtz, 1829. 


Linuche Escuscuuttz, 1829, Syst. der Acalephen, p. 91.—Mayer, 1910, 
Medusae of the World, vol. 3, p. 557. 

Generic characters——Coronatae with 8 rhopalia, 4 perridial, and 
4 interradial. Eight tentacles, 16 marginal lappets; with hernia-like 
sacs of the gastrovascular cavity protruding from the floor of the 
subumbrella. Eight gonads grouped in four pairs close to the four 
perradii. The central stomach opens by four perradial ostia into a 
ring-sinus, which in turn breaks up into 16 branching, radiating 
pouches in the lappets. A marginal ring canal is present in the 
Pacific Z. aguila, and according to Vanhéffen also in L. unguiculata 
of the Atlantic, but I believe it is not always present in the Atlantic 
form, for I am unable to demonstrate it by inflation of the pouches 
with air in the living or recently preserved specimens. 


101825°— 
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LINUCHE UNGUICULATA, var. AQUILA Mayer. 


Linerges aquila Haxrcxet, 1880, Syst. der Medusen, p. 496. 

Linuche aquila Mayer, 1910, Medusae of the World, vol. 3, p. 560, figs. 356 
B and C. 

Linuche unguiculata VANHOFFEN, 1918, Zoologischen Jahrbiichern, Suppl. 
11, Heft 3, p. 429. 

Linuche ungiculata forma aquila Mayer, 1915, Publication No. 212, Carnegie 
Institution of Washington, p. 174, fig. 1, B and C. 

This variety is widely distributed over the tropical Pacific and is 
closely related to the tropical Atlantic ZL. wnguiculata, with which it 
is identical in form and dimensions, being about 13 mm. high and 16 
mm. wide. It has 48 wartlike protuberances upon the subumbrella 
arranged in two rows instead of in three, as is commonly the case 
in the Atlantic medusa. Eight 
of the subumbrella sacs in the 
variety aguila alternate with 
the gonads and eight arise 
from the sides of the gonads 
themselves. Thus, in the Pa- 
cific medusa we have two zones 
of protuberances—an inner 
zone of 16 large sacs and an 
outer of 32 small subumbrella 
saccules. The 16 large sacs lie 
Fig. 6.—LINUCHE UNGUICULATA. A, THE jn the midregions of the go- 

USUAL ARRANGEMENT OF THE SUBUMBRELLA . 

WARTS IN THE Tropical Artantic rorm. ads, while the 32 small sac- 

B, THE USUAL ARRANGEMENT OF THE SUB- cules lie at the zone of the 

UMBRELLA WARTS IN THE PACIFIC FORM. 

C, ENLARGED VIEW OF LIPS, GONADS, AND outer ends of the gonads. In 

SUBUMBRELLA SACCULES IN THE Paciric the Atlantic form the areas of 

FORM FROM THE PHILIPPINES. 

brown cells are commonly de- 
veloped only centrifugal to the zone of gonad, while in the Pacific 
variety they occur between the gonads as well as beyond them. A 
marginal ring canal is present. ‘The Pacific variety is, however, 
found also in the Atlantic. 

Vast swarms of these Medusae are found among the Samoan, Fiji, 
and Paumotos Islands, and they extend to the coasts of Africa and 
to Queensland, Australia. They abound in Queensland in the spring 
months, in Fiji in December, and at Singapore in April. I have 
studied a large collection of these medusae taken in the Philippine 
Islands at Mactan, near Cebu, on April 6, 1908, Cat. No. 27944, 
U.S.N.M., by the United States Bureau of Fisheries steamer Aldba- 
tross. All were mature. 

Vanhoffen (1913) reported that he succeeded in demonstrating 
that a marginal ring canal is present in the Atlantic Z. wnguiculata, 
although after many tests I have been unable to detect its presence in 
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living or freshly preserved animals, and am inclined to believe that the 
delicate membrane separating adjacent pouches was broken in Van- 
hdffen’s specimens, which had been preserved for a long time in 
formalin. Moreover, Vanhéffen found that in some of the Atlantic 
medusae from the Bahama-Florida region the subumbrella warts are 
arranged as in L. aguila of the Pacific. It thus appears that the 
Pacific form is at best only a variety of the Atlantic species, and both 
should be called Linuche unguiculata. 

Prof. E. G. Conklin in 19081 described the swarming habits, struc- 
ture of the egg, and the segmentation in this medusa. The eggs are 
laid at 8 o’clock in the morning, after which the medusa sinks and 
soon dies. The segmentation is nearly equal and synchronous. The 
peripheral layer of odplasm of the egg becomes the peripheral layer 
of the gastrula and gives rise to the cilia of the ectoderm. The inter- 
mediate layer gives rise to the principal part of all the cells of the 
gastrula, while the central part of the egg is the precursor of the 
cleavage cavity and serves as a kind of a fluid yolk for the nourish- 
ment of the surrounding cells. 


Genus ATOLLA Haeckel, 1880, sensu Fewkes. 


Atolia HarcKer, 1880, Syst. der Medusen, p. 488.—Frwkgs, 1886, Report 
Commissioner of Fish and Fisheries of U. 8. for 1884, p. 934.—Mayrr, 
1910, Medusae of the World, vol. 3, p. 561.—Browne, 1910, National 
Antarctic Expedition, Nat. Hist., vol. 5, Coelenterata, V. Medusae, p. 47. 

Generic characters —Coronatae with numerous (nine or more) ten- 
tacles and equally numerous marginal sense organs. Twice as many 
marginal lappets as sense organs. Eight adradial gonads and four 
interradial subgenital ostia. Four lips. The tentacles and marginal 
sense organs alternate regularly, but the insertions of the tentacles 
and their pedalia are higher up on the sides of the exumbrella than 
are the insertions of the pedalia of the sense organs. 

The Albatross collection serves to show that A. wyvillet and A. 
bairdii are closely related if not mere extremes of an intergrading 
. series of one and the same species. For example, two specimens 
from station D. 5652 in the Gulf of Boni, depth of 525 fathoms, have 
the margin of the central lens distinctly notched with radial fur- 
rows as in the typical A. wyvillei; but there is an annular ridge 
on the outer side of the ring-furrow with a plain peripheral margin 
as in A. bairdii. Also several other specimens show such very slight 
notches in the margin of the central lens that if one were not look- 
ing carefully for this feature it would surely pass unobserved and 
the medusa would be called A. alexandri. A large specimen of A. 
gigantea, from a depth of 519 fathoms in Buton Strait, shows affini- 





1Papers from the Tortugas Laboratory of the Carnegie Institution of Washington, 
VOleo2, p. 15d. 
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ties with A. wyvillet, A. bairdii, and A. verrillii. Thus the margin 
of its central lens is irregularly notched as in A. wyvillei, but without 
radial furrows. There is an annular ridge upon the outer side of 
the ring-furrow, and the outer edge of this ridge is simple and entire, 
as in A. bairdiz, in about two-thirds of its circumference, and notched 
as in the typical A. giantea in the remaining one-third. The central 
lens is more than half as wide as the medusa, as in A. bairdii, A. 
verrilli, and A. valdiviae. 

It is evident that intergrading conditions prevail to a hopeless 
degree among many of the so-called “species” of Afolla. In fact, 
I think there are but two well-distinguished species: A. bairdii with 
smooth exumbrella and A. chuni with well-developed and quite regu- 
larly arranged papillae upon the exumbrella sides of the lappets. 
As a matter of convenience, however, we may distinguish A. bairdii 
var. wyvillec by the notched margin of its central lens, and the ab- 
sence of a well-marked annular ridge on the outer side of its coronal 

: furrow; for while there is often an annular 
ridge on the outer side of the ring-furrow, 
the margin of the central lens usually pro- 
jects over it, overarching and concealing it 
from view. A. bairdii is a case where this 
ic. 7-—Arorta sarmon, ‘Tidge is so well developed that it projects 

VAR. WYVILLEI From THE beyond the margin of the central lens. 

ee See Pes Some 35 specimens of Afolla were found 

oMs. by the Albatross among the Philippine 
Islands; and of these 18 are more or less typical A. wyvillei, 4 are 
intermediate in condition between A. wyvillei and A. alexandri, 3 
are intermediate between A wyvillet and A. bairdii, 1 combines the 
characters of A. bairdii with the forma valdivice. 

The specimen of Atolla gigantea, Cat. No. 28690, U.S.N.M., which 
shows affinities with A. batrdii and A. verrillii, was dredged at Sta- 
tion D. 5647, from Buton Strait, about 11.6 miles off North Island, 
depth 519 fathoms, bottom green mud. This medusa is a large one, 
being 130 mm. wide and with 29 tentacles. The diameter of the cen- 
tral lens is 94 mm. and the thickness of its gelatinous substance 21 
mm. The margin of the central lens is irregularly notched, but is 
without distinct radial furrows. Its margin overarches the ring- 
furrow, which is 15 mm. deep. The outer edge of the ring-furrow 
exhibits an annular ridge, which is, however, overarched and hidden 
under the projecting margin of the central lens. Two-thirds of the 
circumference of the peripheral edge of this annular ridge is entire 
and plain, as in A. batrdii, but about one-third of it is notched, the 
notches tending to lie in the radii of the tentacular pedalia, as in 
the typical A. gigantea. 





ee 
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Other dimensions of this medusa (given in millimeters) are as 
follows: Tentacular pedalia, 11.5 long, 10.5 wide; rhopalar pedalia, 
11.5 long, 8.5 wide; diameter across subumbrella to outer edge of 
ring-muscle, about 126; width of ring-muscle, 77.5; diameter across 
zone of gonads, about 96 (each gonad is circular, disk shaped, and 
about 15 in diameter, the medusa being a female and apparently 
nearly mature); diameter across central stomach, about 66; length 
of manubrium, 46. 

It thus appears that in this specimen the central lens is more 
than half as wide as the medusa, as in A. bairdii and A. verrillii, 
its outer margin being slightly notched as in A. bairdii and A. val- 
divae. The annular ridge is probably concealed under the over- 
arching edge of the central lens, as in A. wyvillei and A. verrillii. 
Part of the outer edge of the annular ridge is entire and even, as in 
A. bairdui and A. valdiviae, and part of it is notched and furrowed, 
as in the typical A. gigantea. 

It is probable that most of the so-called specific distinctions be- 
tween the various Atollas are mere individual peculiarities of no 
greater specific value than the difference between blue eyes and 
brown in man. 


List of stations among the Philippines from which specimens of Atollas allied 
: to A. wyvillei were obtained. 


D 5201, April 10, 1908, from Sogod Bay, Southern Leyte Island, depth 554 
fathoms, bottom gray sand and mud. One typical A. wyvillei with 23 ten- 
tacles. Dimensions given in table. Cat. No. 28231, U.S.N.M. 

D 5285, July 20, 1908, about 17.5 miles off Malavatuan Island in the China Sea, 
depth 272 fathoms, bottom soft mud. Eleven specimens of medium size, not 
well preserved, but all are probably A. wyvillei. Cat. No. 28685, U.S.N.M. 

D 5348, December 27, 1908, in Palawan Passage, about 33.5 miles from Point 
Tabonan, depth 375 fathoms, bottom coarse sand. One specimen too imper- 
fect for accurate specific determination. Cat. No. 28681, U.S.N.M. 

D 5471, June 19, 1909, about 15 miles off Sialat Point Light on the east coast 
of Luzon, depth 568 fathoms. Two specimens closely allied to A. alexandri, 
one with 29 and the other with 26 tentacles. The dimensions of both are 
given in the table. Cat. No. 28686, U.S.N.M. 

D 5486, July 31, 1909, about 6 miles off Batobolo Point, between Leyte and 
Mindanao, depth 585 fathoms. Four badly preserved specimens, too imperfect 
for specific determination. Cat. No. 28708, U.S.N.M. 

D 5493, August 2, 1909, about 5.5 miles off Diuata Point. between Leyte and 
Mindanao, depth 478 fathoms, bottom green mud. Four specimens of A. 
wyvillei. The largest was 60 mm. wide, central lens 44 mm. wide with in- 
dented margin, 22 tentacles each 21 mm. Jong. Another medusa was 50 mm. in 
diameter, central lens 29.5, with indented margin and 23 tentacles. Another 
medusa was 42 mm. in diameter, central lens 38 mm. wide with distinct 
radial furrows and notched margin, 24 tentacles. The smallest medusa 
was 31 mm. wide, central lens 21 mm. wide with radial furrows and notched 
margin, 23 tentacles. Cat. No. 28689, U.S.N.M. 
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D 5533, August 19, 1909, between Cebu and Siquijor, about 9.5 miles off Balica- 
sag Island, depth 432 fathoms, bottom green mud and sand. One specimen 
of A. wyvillei. Cat. No. 28684, U.S.N.M. 

D 5631, December 2, 1909, south of Patiente Strait, about 4.5 miles off Doworra 
Island, depth 809 fathoms, bottom green mud. One specimen approaching 
condition of A. alexandri in having no distinct indentations or furrows at 
the margin of the central lens. The dimensions of this specimen are given 
in the table. Cat. No. 28682, U.S.N.M. 

D 5650, December 17, 1909, in the Gulf of Boni, about 12.5 miles off Lamulu 
Point, depth 540 fathoms, bottom green mud. One specimen distorted by 
pressing upon the bottom of the bottle in which it was preserved, so that its 
specific affinities can not be determined with accuracy. The medusa was 60 
mm. wide, central lens 42 mm. wide, with a few faint indentations in its 
margin. Twenty-four tentacles. Cat. No. 28683, U.S.N.M. 

D 5652, December 17, 1909, in the Gulf of Boni about 7.5 miles off Lamulu, 
depth 525 fathoms, bottom green mud. Four specimens, one of which is 89 
mm. wide with 31 tentacles and is an A. wyvillei approaching the condition 
of A. alexandri. Its dimensions are stated in the table. Another specimen 
has five furrows in the margin of its central lens, but there is a plain-edged, 
projecting annular ridge on outer side of ring furrow, as in A. bairdii. It 
thus combines characters of A. wyvillei with those of A. bairdii. This 
medusa is 51 mm. wide and has 29 tentacles. Two other specimens, one 
33 and the 37 mm. in diameter, have each 20 tentacles, with the margins 
of their central lenses notchgd as in A. wyvillei, while they have well- 
developed annular ridges which project beyond the margin of the ring 
furrow, resembling A. bairdii in this respect. Cat. No. 28687, U.S.N.M. 

D 5657, December 19, 1909; in the Gulf of Boni, about 15.5 miles off Oland Point, 
depth 492 fathoms, bottom gray mud. One specimen of A. wyvillei 54 mm. 
wide, central lens 41 mm. wide, 25 tentacles. Cat. No. 28688, U.S.N.M. 


Dimensions (in mm.) of some specimens of nontypical and typical A. wyvillei, collected 
by the “ Albatross”’ in the Philippine Islands. 


| 




















Forma 
A, wyvillei Al snuvillet 
- wyvillet : 
SEs Typical A.| approach- commen 
condition ps as ee 3 | A. alezandri.4 
of A. : 

alexandri.} 
Digmoter ol entire Medusa ..2o2.5.cseee cee ase kee cee 89 55 68 91 44 
Thickness of bell...... a 15 20 eerie 19 8 
Nom bernottentaclosoos toc See a oe yk ae 31 23 23 29 25 
Diameter of central lens of exumbrella............... 51 ‘ 40 45.5 | 54 25 
Condition of margin of centra! iens of exumbrella..... (5) (8) (7) (8) 
Depth of coronal furrow..... 13 O) leccatenocee ae 9.5 
Length of tentacular pedalia. 7 6.5 5.75 8.25 6 
Waidthioftentacular pedalia...0. 026s) coe econe eee 6.5 6 6. 75 7.5 4.5 
Length of rhopalar pedalia..._... ote a eee, FELL 6.5 6.5 6.75 6525 B55 
Widthiofrthopalar pedalia.. .. 7255 Sate eee Bee 5 5 Dyee 5.75 3 
hengthiot marginal lappetss. -2c.ct oes sees cece lees Sscalisatirccr eel ete joeeeeeeeeeeeee 
TaSneinVOrtentaclocsseacn 20 es ee eeee te eg | 19 134) 14. 607/) 2 See 
Diameter to outer edge of ring-muscle of subumbrella.| 73 48 | 56.5 75 39 
Width of subumbrella ring-muscle...............-..- | 5.5 on 4 4.5 2.75 
Diameter across zone of gonads. ..............-.....-- | 47 28.5 3 50.5 25.8 
Dimensions of each gonad (circumferential Xradial)...|............ 7X5 (8) |. s2 eee 
Diameter of central stomach.....................-.-- 37 21 24, owl Bi, 18 
ene OMAN PLUNT eit cee nee Coen ck tcc sone. 22 22, We woaan ee sear 42 


1 D 5652, Dec. 17, 1909, Gulf of Boni, depth 525 fathoms, near Lamulu. 
2 D. 4201, Apr. 10, 1998, south end of Leyte Island, depth 554 fathoms. 
3D. 5631, Dec. 2, 1909, south of Pariente Strait, depth 809 fathoms. 
4 D 5471, June 19, 1909, off Sialet Point Light, east coast of Luzon, 568 fathoms. 
’ Notched with about 5 more or less distinct radial furrows. 
6 Notched with 22 radial furrows. 
7 Only slightly wavy in places, no distinct notches. 
8 Faintly wavy in outline, no furrows. 
® Spherical. 


‘ 
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ATOLLA BAIRDII forma VALDIVIAE Vanhiffen. 

Atolla valdiviae VANHOFFEN, 1902, Wissen. Ergeb. deutsch. Tiefsee Expedi- 
tion, Dampfer Valdivia, vol. 3, Lief. 1, p. 18, pl. 1, fig. 3; pl. 6, figs. 41-44.— 
MAAs, 1903, Schphomedusen der Siboga Expedition, Monog. 11, p. 17, pl. 1, 
figs. 3, 4; pl. 3, fig. 28; pl. 12, fig. 108—-Maymr, 1910, Medusae of the World, 
vol. 3, p. 565, fig. 358. 

This form is very closely related to A. batrdi, but the central disk 
is only half as wide as the medusa, and the four septal nodes are 
wider than in A. bairdiz. 

The Aldatross obtained three specimens (Cat. No. 27927, U.S.N.M.) 
of this medusa in the Philippine Island on April 10, 1908, at dredging 
station No. 5202, in Gogod Bay, depth 502 fathoms, bottom green 
mud. The characters and dimensions of these specimens are given 
by Mayer.” 

Genus PELAGIA Péron and Lesueur, 1809. 


Pelagia P&Ron and Lesueur, 1809, Annal. du Mus. Hist. Nat. Paris, vol. 14, 
p. 349.—Mayer, 1910, Medusae of the World, vol. 3, p. 570. 

Generic Characters—Semaeostomata of the family Pelagidae, in 
which the central stomach gives rise to 16 completely separated radi- 
ating pouches, 8 in the radii of the tentacles and 8 in the radii of the 
sense-organs. There are 8 adradial tentacles, 8 rhopalia, and 16 
partially cleft marginal lappets. Each of the 16 stomach pouches 
is cleft at its distal end, where it enters the marginal lappets. There 
is no ring-canal. 

PELAGIA PANOPYRA Péron and Lesueur. 
Medusa panopyra P&rRon and LESUEUR 1807, Voyage aux terres Australes, 
Diet. ne 2: 
Pelagia panopyra Mayer, 1910, Medusae of the World, vol. 3, p. 575. 

This widely distributed tropical Pacific species is distinguished by 
its small, low, rounded exumbrella warts, which are elliptical in out- 
line and have a longitudinal furrow with cross-foldings. The bell 
becomes about 50 mm. wide, and the esophagus is about as long as the 
bell-diameter, the mouth-arms being somewhat longer. In common 
with other species of Pelagia, the color is highly variable, but the bell 
is usually rose-colored or violet, and the nettling-warts are violet. 
The gonads are usually purple and the mouth-arms violet. 

There are 21 specimens of this medusa in the collection of the 
Albatross from the Philippines; 10 (Cat. No. 28719, U.S.N.M. are 
from Station 5422, March 30, 1909, from a tow made at a depth of 
15 feet below the surface, about 10 miles off Lusaran Point Light, 
between Panay and Guimaras; the largest specimen is 33 mm. wide 
and with large gonads, while another 28 mm. wide has only small 
gonads. Eleven young specimens (Cat. No. 28716, U.S.N.M.) were 


1 Medusae of the World, vol. 3, p. 565. 
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obtained at Station D5220, April 24, 1908, on the surface between 
Luzon and Marinduque at 12.57 p.m. These are all small and about 
10 mm. in diameter, evidently being taken from a swarm of immature 
individuals. 


Genus CHRYSAORA Péron and Lesueur, 1809. 


Chrysaora P£Ron and Lesuevur, 1809, Annal. du Mus. Hist. Nat., Paris, vol. 14, 
p. 864.—Mayer, 1910, Medusae of the World, vol. 3, p. 577. 

Generic Characters.—Pelagidae with 8 marginal sense-organs, 24 
(3X8) tentacles, and typically 32 (48) marginal lappets; although 
in C. malanaster the lobes may still further divide, giving 48 (6X8) 
marginal lappets. 

CHRYSAORA MELANASTER Brandt. 


Chrysaora melanaster Branpt, 18388, Mém. Acad. Sci. St. Petersburg, Sci. 
Nat., sér. 6, vol. 4, p. 385, pls. 16, 17.—Mayerr, 1910, Medusae of the 
World, vol. 3, p. 582. 

There is a well-preserved specimen of this medusa from station 
D5461, June 14, 1909, San Miguel Bay, east coast of Luzon, depth 11 
fathoms (Cat. No. 28712, U.S.N.M.). 
The bell is about 130 mm. in diam- 
eter and slightly flatter than a 
hemisphere. There are 16 radiating 
spoke-like streaks of faint umber 
color extending from near the apex 
of the exumbrella to the bell-margin 
in the radi of the 16 cleft velar 
lobes. These 16 streaks occupy de- 
wos pressed radial areas sunken below 
Fic. 8—Curysaona metanaster. An the general level of the contour of 

genin oF mais aus wascis: S3* the exumbrella, and they are be: 

sprinkled coarsely with wart-like 
nematocyst clusters of cinnamon-brown color. 

There are 8 rhopalia, 38 tentacles, and 68 marginal lobes. The 
velar lobes are cleft as in Brandt’s figures and are nearly similar in 
shape and size to the ocular lappets. They are, however, not nar- 
rower at the base than outwardly, as in Brandt’s figures, but are oval 
and taper quite regularly from base to tip. 

The tentacles are short and slender, the longest being not over 
60 mm. 

The mouth-arms are long and slender, folded complexly, and about 
170 mm. long. The gonads are well developed, apparently mature, 
and protrude through the subgenital ostia, the subgenital ostia being 
fully twice as wide as the perradial columns between them. Thus 






i 
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each ostium is 28 mm. long (circumferentially) and 15 mm. wide 
(radially), while the perradial columns of the mouth-arms are only 
13 mm. wide. 

In formalin the general color of the medusa is milky custard- 


yellow, the gonads being lighter. The apex of the exumbrella is 
besprinkled with cinnamon-colored nematocyst warts, and the 16 
radial streaks of light umber color are also besprinkled with brown- 
colored clusters of nematocysts. This medusa is widely distributed 
over the north Pacific from Kamtschatka to California, but this 
Philippine Island specimen is the first which has been obtained in 
the tropics. 
Genus DACTYLOMETRA L. Agassiz, 1862. 


Dactylometra L. Acassiz, 1862, Contributions to Nat. Hist. U. S., vol. 4, 
p. 166.—Mayer, 1910, Medusae of the World, vol. 3, p. 583. 
Generic Characters —Pelagidae with 8 rhopalia. 58 tentacles 
and 6X8 marginal lappets. 


DACTYLOMETRA AFRICANA Vanhiffen. 
Dactylometra africana VANHOFFEN, 1902, Wissen. Ergeb. deutsch. Tiefsee 
Expedition, Dampfer Valdivia, vol. 3, Lief. 1, p. 40, pl. 4, fig. 20—Mayrr, 
1910, Medusae of the World, p. 588. 

Disk 100 to 130 mm. wide with exumbrella thickly covered with 
wart-like clusters of nettling cells. Six well-developed marginal 
lappets and five long tentacles in each octant. Lappets and tentacles 
red. Red radial streaks over exumbrella. Esophagus, palps, and 
gonads not highly colored. Colors of large specimens duller and 
more brownish than those of small medusae and not unlike the color- 
ation of D. guinquecirrha. Distinguished by its lappets being deeply 
pigmented near the margin on the exumbrella side. 

Vanh6ffen’s specimens came from the Great Fish Bay, coast of 
German southwest Africa, in October, 1898. Five specimens (Cat. 
No. 28679, U.S.N.M.), all imperfect, the largest about 105 mm. in 
diameter and with only 3x8 tentacles and 4X8 marginal lappets, 
were found by the Albatross at station D5461, June 14, 1909, at a 
depth of 12 fathoms, about 7.2 miles off Corregidor Light, Manila 
Bay, Luzon. The bells are pinkish in hue, and thickly and uniformly 
besprinkled over the exumbrella with red-brown mematocyst warts. 
The lappets are edged on the exumbrella side with reddish brown. 
The tentacles have been lost and the mouth parts are imperfect. 

Another specimen (Cat. No. 28680, U.S.N.M.), 166 mm. in di- 
ameter and with mouth-arms 280 mm. long, was found at Kowloon, 
China, on August 14, 1908. It was 3X8 tentacles, and 6X8 marginal 
lappets, the lappets being edged on their exumbrella margins with 
russet brown. 
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Laght? riseids: ai “Disitglonetra *Erosit:Unn-Pdligyinds alae 
believes is identical with D. guinguecirrha. The bell is white, trans- 
lucent. and covered on the exumbrella with minute white spots. + 

Light's specimens were all in the Chrysacra stage with 2 tentacles 
and 32 marginal lappets. The sting which this medusa inflicts is 
apparently far more severe than that given by the Dactylometra of 
our American coast. 

Genus SANDERIA Goette, 1836. ; 
mn S5—Vassieres, 192 Wissen Erseb deutsch Tieisee Expedition 
Dempfer Valdivia, vol. 3. Lief 1. pnp 3i—Maree, 1910. Medusse of the 
Wend wel 3. pn 

Generic Characters—Pelagidae with 16 marginal sense-organs, 16 
tentacles. and 32 Geit margmal lappets. Four lips. 4 imierradial 





Pus S—Sasgsets Bs sTESss, spree Vasnirras is ~ Vatoois™~ Bares. 
gonads, and 32 peripheral siomach-pouch=: im the radi of the 
teniecles and =nseorgans. Ne margma! mng-canal 

SaNDEEIA MALATENSIS Gees 


Sesteic wmeiopens: Gawrs 1553. Sheaeeste Akad Wiss Borie 
is DS, 2p OS —VasSres, 192 Wiss Eres denis Tete 
Expeisiaon, Dewsoter Paolm@res, wel 3 Leet i pn 3S pS, fe 12; 0 & 
es 68-74—Maree 190). Metusee of the World rol 3 ap De 
Found m the Indian Ocean. Gulf of Aden. at Singapore, and off 
the casi coast of Africa. Some specimens of this medusa were found 
ee eet, Bebe Sele Bee eee ee 
Philippins Islands tetween March and June. 1908. 


23334, Sizwee Jores of Sew wl & a 29% 
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ess oe oo ae US.N.M), found by the 
frosz on March 8, 1908, at station D5175, im the Sulu Sea, 


"southeast of Cagayanes Islands, Philippine Islands, had a bell 75 
“Ger 65 log, and with 35 to 30 finger shaped projections upon each 


























One large imperfect specimen about 97 mm. in diameter is from 
station D5291, July 23, 1908, depth of 173 fathoms. about 22 
Smiles off Escarceo Light, southern Luzon. Only 3 gonads are left. 
These have between 14 to 
26 papille. 
Eight other specimens of 
medium size are from sia- 
_ tion D5386, March 9. 1909 
(Cat. No. 28727, U.S.N.M.). 
Depth 287 fathoms, about 
95.3 miles off Arena Point, 
Ragay Gulf, Luzon. 
_ One imperfect specimen 
(Cat. No. 28731, U.S.N.AML) 
is from station D5532, Au- 
-gust 13, 1909, from be 
tween Masbate and Leyte. 
_ Bell about 73 mm. wide 
and with 26 to 29 finger- 
shaped proceses on the 7,0 "sommes remers rox Come 
ds. 
ne perfect specimen (Cat. No. 28726, U-S.N.ML) is from siation 
D5456, June 7, 1909, east east coast of Luzon, about 6.7 miles off Legaspe 
Light. 





Genus DISCOMEDUSA Claus, 1877. 
Discomedusa Cisus, 1877, Denkschrift, Wien Acad. vol 3&. p 2 
Ulmaris— Umbrose Harcest, 188). Syst. der Medusen p 55. 
Umbrosa Mass. 1908. Expédition Antarctigue Francaise. Meduses. p. 9. 
Discomedusa Mayra. 1910. Medusae of the World. vol 3, pn GE 
Generic Characters—Ulmaridae with 24 (3X8) tentacles, 32 
<8) lappets. and § sense-organs. The tentacles arise from the 
between the marginal lappets) There are 8 simple, unbranched, 

dradial canal, § branched, 4 perradial, and 4 interradial canals. and 
‘@ marginal ring-canal. 

DISCOMEDUSA PHILIPPINA Mayer. 
Discomedusa philippina Maysx, 1910, Medusze of the World. vol 3. p. GT. 
fig. 388. 

_ This medusa bears a close resemblance to Parumbrosa polylobaia 
Kishinouye (1910, Journal College of Science. Tokyo. Japan. vol. 27. 
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art. 9, p. 19, pl. 4, figs. 20-23) ; but in Kishinouye’s medusa the mar- 
ginal lobes are still further divided, being 64 instead of 32 as in 
D. philippina. Moreover, the canal system appears to be less com- 
plex in its branching in P. polylobata, so that it seems probable that 
the two are distinct species, not mere growth-stages one of the other. 
Should this view prove erroneous, however, the medusa should be 
called Parumbrosa polylobata Kishinouye. 

Six specimens were collected by Fisheries steamer Albatross, sta- 
tion 5213, Masbate Island, Philippine Islands, April 20,1908. (Cat. 
No. 27948, U.S.N.M. Type.) 


Genus AURELLIA Péron and Lesueur, 1809. 


Aurellia PERon and LESUEUR, 1809, Annal. du Mus. Hist. Nat., Paris, vol. 14, 
p. 357. 

Aurelia LAMARCK, 1817, Syst. Anim. sans Vertebrés, vol. 2, p. 512. 

Aurellia Mayer, 1910, Medusae of the World, vol. 3, p. 619. 

Generic Characters.—Semaeostomata with a simple central mouth- 
opening, which is surrounded by four well-developed, perradially 
situated, unbranched mouth-arms or palps. Eight marginal sense- 
organs. The tentacles are small and alternate with an equal number 
of short lappets. Both tentacles and lappets arise from the sides of 
the exumbrella a short distance above bell-margin. The bell-margin 
is divided into 8 or 16 broad velar lobes. The central stomach gives 
rise to a number of branched, radiating canals which anastomose and 
are connected by a marginal ring-canal. There are four interradial 
gonads and four well-developed subgenital pits. 


AURELLIA AURITA (Linnaeus). 


Medusa aurita LINNAEUS, 1758, Systema Naturae, ed. 10, vol. 1, p. 660. 

Aurellia flavidula P&tron and Lrsvurur, 1809, Annal. du Mus. Hist. Nat., 
Paris, vol. 14, p. 369. 

Aurellia aurita LAMaARCK, 1817, Hist. Anim. sans Vert., vol. 2, p. 513.— 
Mayer, 1910, Medusae of the World, vol. 3, p. 623. 

Some 13 specimens of this universally distributed medusa were 
found by the Aldatross among the Philippine Islands. Of these, 11 
half-grown specimens (Cat. No. 28718, U.S.N.M.) are from station 
D 5663, December 28, 1909, in Macassar Strait, depth 11 fathoms, 
about 1.7 miles off Kapoposang Island, 7h. 20m. p. m., while 2 larger 
but still immature are from Station D 5662, December 21, 1909, Flores 
Sea, near Tana Keke Island, 5h. 40m. to 6h. 12m. a. m. There are 
only 8 notches in the bell margin corresponding to the 8 rhopalia, 
instead of 16 notches, 8 rhopalar and 8 inter-rhopalar as in Awrellia 
labiata. 

Aurellia aurita is found in all seas from the Polar regions to the 
Tropics. In the Tropics it lives very close to its heat death-temper- 
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ature, and thus it is barely able to survive in the surface waters of 
the warmer seas in summer. Romanes found that specimens of this 
medusa from the British seas can withstand being frozen solidly 
into ice, and I find this to be true also of this medusa from Halifax, 
Nova Scotia. At Halifax, on the other hand, the medusa ceases to 
pulsate at 29.4° C.,at which temperature it is most active at Tortugas, 
Florida. On the other hand, the Florida medusa is killed by being 
frozen into the ice. Thus the medusa becomes somewhat acclimated 
to the temperature of the waters in which it lives, and if accustomed 
to warm water it loses its resistance to cold and the opposite. 


AURELLIA LABIATA Chamisso and Eysenhardt. 


Aurelia labiata CHAMISSO and EYSENHARDT, 1820, Nova Acta Phys. med. 
Leop. Car., vol. 10, p. 358, pl. 28, figs. 1 A. B. 

Aurellia labiata Mayer, 1910, Medusae of the World, vol. 3, p. 628, fig. 398.— 
Lieut, 1914, Philippine Journal of Science, vol. 9, p. 200. 


Light (1914) rec- 
ords a specimen from 
the Philippines, the 
bell of which was 225 
mm. in diameter. 

Aurellia labiata dif- 
fers from A. auwrita by 
having 16 notches in 
its bell-margin, by its 
peculiar velum - like, 
interrhopalar, subum- 
brella membranes rep- 
resenting the true bell- 
margin, and by the 
very small size of its 
subgenital ostia. The 
mouth-arms are also 
shorter than one com- 
monly observes them 
to be in A. aurita, and 
the terminal branches 
of the radial-canals 
anastomose to a 
greater degree than in 
A. aurita. 
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Fig. 11.—AURELLIA LABIATA FROM THE PHILIPPINES. A, 
ORAL VIEW SHOWING THE 16 NOTCHES IN THE BELL 
MAGRIN. B, ABORAL VIEW OF TENTACLES AND LAPPETS. 
C, DIAGRAMMATIC CROSS SECTION OF BELL MARGIN. 
Cc, RING CANAL; ev, BXUMBRELLA; 1, LAPPETS; rc, RAVIAL 
CANAL; St, SUBUMBRELLA; t, TENTACLE; V, VELARIUM. 


The dimensions of three specimens, Cat. No. 27923, U.S.N.M., ob- 
tained by the United States Fisheries Bureau steamer Albatross at 
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Masbate Anchorage, Philippine Islands, on April 21, 1908, are as 
follows: 


mm, mm, mm, 
Digmeter or sumprellan = oo 2 Lo ee ee eee eae 174 189 128 
Diameteriacross) zone Of ZONaAds= 22 - Sa e  e eee e 57 53 42 
Hensth of each mouth-arm 22262 22a ee eee 74 75 52 


Four other specimens (Cat. No. 27979, U.S.N.M.) were caught at 
night upon the surface under the electric light at Jolo Anchorage, on 
February 8, 1908; while seven more (Cat. No. 27924, U.S.N.M.) were 
taken at Albatross station D 5230, between Bohol and Leyte, May 7, 
1908. 

An abnormal but perfect specimen of Aurellia aurita was found 
at Tortugas, Florida, on July 27, 1914. This aberration closely re- 
sembled the normal A. dabiata of the Pacific. There were 16 deep 
notches in the bell-margin, 8 perradial and 8 interradial, and the 
velumlike marginal membrane was like that of A. labiata. The 
small subgenital ostia and simple mouth-arms also recalled A. labi- 
ata; but the terminal branches of the adradial-canal system did not 
anastomose and in this resembled A. aurita rather than A. labiata. 
The case is interesting, as it leads one to suspect that A. labiata of 
the Pacific has been derived as a mutation from the universally dis- 
tributed A. aurita. The bell of this Tortugas medusa was 270 mm. 
in diameter; diameter of genital cross, 78 mm. Palps simple and 
each about one-eighth longer than the bell-radius. Eight sense 
organs, 8 interradial notches in the bell-margin. Eight straight, sim- 
ple, non-pigmented perradial-canals, 8 straight pink-colored inter- 
radial-canals. ‘The sparingly branched adradial-canals reach the 
bell-margin without anastomosing, and in this respect resemble those 
of A. aurita. The male gonads were pink, the tentacles rich purple, 
the velarium creamy white, the palps purple-pink, and the gelatinous 
substance pink. 


Order RHIZOSTOMAE. 


Scyphomedusae without marginal tentacles and with numerous 
mouths borne upon four dichotonously branched (eight) mouth-arms. 
Most of these forms are tropical and none are found in Arctic seas. 
They are the conspicuous large jellyfishes of harbors and coastal 
waters in the East Indies, although usually rare and represented by 
but few species in the West Indies. 


Genus CASSIOPEA Péron and Lesueur, 1809. 


Cassiopea Péron and Lesvrur, 1809, Annal. du Mus. Hist. Nat. Paris, vol. 

14, genre 24, p. 356.—Mayer, 1910, Medusae of the World, vol. 3, p. 636. 
Generic Characters —Rhizostomata pinnata with eight (four pairs 
of) adradial, complexly branched mouth-arms, the lower or ventral 
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surfaces of which bear numerous mouth-openings and _ vesicles. 
There are four gonads and four separate subgenital cavities. There 
are more than eight marginal sense-organs and twice as many radial- 
canals as sense-organs. The radial-canals are placed in communica- 
tion one with another by means of an anastomosing network of ves- 
sels. A well-defined ring-canal may or may not be present, but is 
commonly absent. 


CASSIOPEA ANDROMEDA, var. BADUENSIS Mayer. 


Medusa andromeda ForsKAt, 1775, Descript. que in Itinere Orientali Ob- 
servait, Hauniae, p. 107, pl. 31. 

Cassiopea andromeda ESCHSCHOLTZ, 1829, Syst. der Acalephen, p. 43. 

Cassiopea andromeda, var. baduensis Mayer, 1915, Publication No. 212, 
Carnegie Institution of Washington, p. 183. 

A specimen of this medusa (Cat. No. 28730, U.S.N.M.) is from 
Endeavour Strait, between Australia and New Guinea, and was 
found by the Albatross on December 23, 
1908. The bell is 101 mm. in diameter, 
flat without an aboral depression, and 
with 18 rhopalia. There are four to eight, | 
usually six, lappets between successive 25:3 
rhopalia. The arm-disk is octagonal, 36 => 
mm. wide, and the eight mouth-arms are 
each 34 mm. long and definitely bifur- 
cated, the forks being 16 mm. long, thus 
nearly half as long as the total length of oo 
the mouth-arms. There are no append- Fic.12.—Cassropga anpRromepa, 
ages among the mouth-arms, but these A™ BAPUBNSIS, FRom TORRES 


STRAIT, BApDu ISLAND. ORAL 
may have been lost. The color has wholly — view on tue ricHT; azoraL 


faded in formalin. VIEW OF BELL ON THE LEFT. 

Another specimen of this medusa was found at Badu Island, Torres 
Straits, Australia, within a few miles of Endeavour Strait, by the 
expedition of the Carnegie Institution of Washington, on November 
5, 1918, and was studied alive, and is herewith figured. 

The bell is 61 mm. in diameter. There are 22 marginal sense- 
organs and (522) 110 bluntly rounded, barely perceptible, evenly 
spaced marginal lappets all similar each to each. The arm-disk is 
about one-third as wide as the bell-diameter and the mouth-arms are 
compressed dorso-ventrally and when fully expanded extend slightly 
beyond the bell-margin, but in their ordinary state of contraction 
they do not quite reach the bell-margin. The side branches of these 
mouth-arms are short, but each arm is bifurcated at its outer end, the 
forked part being about one-third as long as the entire arm. There 
are about 20 slender, flat, tapering, central arm-disk appendages of 
various lengths, the longest of which is at the center of the oral side 
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and is about as long as the bell-radius. There is also a spatula- 
shaped appendage at the crotch of bifurcation of each mouth-arm. 
These are somewhat stouter than the central appendages, about half 
as long as the bell-radius, and their entoderm is bluish. There are 
numerous, minute, spatulate appendages among the mouth-arms. 

The general color of the bell of the medusa is olive-brown. There 
are 22 large, triangular white spots with forked outer ends near the 
bell-margin in the radii of the sense-organs, and also (322) 66 
short white streaks near the margin in the radii of the velar lappets. 
There are 22 interradial, dull bluish streaks in the subumbrella alter- 
nating with the rhopalia in position. 

This variety is distinguished by its bifurcated mouth-arms. Its 
nearest ally appears to be Cassiopea andromeda, var. acycloblia 
Schultze, from Amboina, but it differs in its color pattern, in the ab- 
sence of a central dome, and in its simple bifurcated mouth-arms, 
those of the Amboina medusa branching dichotomously. 

Cassiopea andromeda is the common species of the Indian Ocean, 
Red Sea, and Malay Archipelago, and Kellar records its having 
wandered into the Suez Canal. It gives rise to numerous local 
varieties. 

There are evidently a number of other varieties of Casstopea in the 
Philippines, for Light? describes Cassiopea polypoides, var. culion- 
ensis, C. polypoides?, and C. medusa, new species. The last named 
is distinguished by its very large mouth-arm appendages, which in 
a medusa whose bell is 260 mm. in diameter are 110 mm. long and 
7.5 mm. in diameter, being cylindrical near the base and flattened at 
their outer ends. (. medusa is described from Culion Bay, Culion, 
Philippine Islands. 


Genus CEPHEA Péron and Lesueur, 1809. 


Cephea P&ron and Lesurur, 1809, Annal. du Mus. Hist. Nat., Paris, vol. 14, 
p. 860.—Mayer, 1910, Medusae of the World, vol. 3, p. 651. 

Generic Characters——Rhizostomata dichotoma in which the eight 
mouth-arms fork once dichotomously and each fork gives rise to 
short dichotomous or dendritic branches. Solid, wart-shaped tuber- 
cles at the center of the exumbrella. The central stomach gives rise 
to eight rhopalar and numerous inter-rhopalar radial-canals, all of 
which connect with a network of anastomsing vessels in a wide zone 
near the margin. Rhopala without ocelli and without sensory pits 
on the exumbrella. There is no definite ring-canal. Development 
unknown. 


11914, Philippine Journal of Science, vol. 9, p. 201. 


SCYPHOMEDUSAE COLLECTED BY STEAMER ‘‘ALBATROSS.’’ 209 


CEPHEA OCTOSTYLA (Forsk8l). 
Medusa octostyla ForsK&u, 1775, Descript. Anim. Itin. Orient., p. 106, No. 
18, Icon., pl. 29. 
Cephea octostyla MAyER, 1910, Medusae of the world, vol. 3, p, 652, fig. 405. 
A number of well-preserved specimens of Cephea octostyla were 
obtained by the following localities: 
Jolo, Philippine Islands, February 8, 1908, 1 specimen. Cat. No. 
27906, U.S.N.M. . 
Jolo Anchorage, Philippine Islands, February 13, 1908, 3 speci- 
mens. Cat. No. 27908, U.S.N.M. 
Jolo Anchorage, Philippine Islands, March 5, 1908, 1 specimen. 
Cat. No. 27907, U.S.N.M. 
Station 5173, Jolo, Philippine Islands, March 5, 1908, 9 specimens. 
Cat. No. 27910, U.S.N.M. 





Fic. 13.—CmHPHHA OCTOSTYLA FROM JOLO ANCHORAGE, PHILIPPINE ISLANDS. A, B, AND 
C, VARIATIONS IN THE DEVELOPMENT OF THE CENTRAL WARTS OF THE EXUMBRELLA. 
D, RHOPALIUM FROM THE SUBUMBRELLA SIDE. 


Bell 90 mm. wide, exumbrella flat, rim vertical, 20 mm. high. 
Near the center of the exumbrella there is a zone of numerous low 
wart-like protuberances, leaving the exact center smooth. Eight 
rhopalia without ocelli and without sensory pits. Seven velar and 
two ocular lappets in each octant, all similar each to each and in- 
distinct rectangular in outline and separated by very slight indenta- 
tions spanned by a web. Fairly deep grooves extend up the vertical 
rim of the exumbrella surface of the bell between the lappets. 

Arm disk as wide as the bell radius. At its center 4 to 12 or more 
tapering, somewhat flattened, wart-covered filaments about one- 
fourth as long as the bell diameter. Each filament terminates in a 
simple, slender, pointed end. There are also numerous simple short 
filaments ranging from 15 to 5 mm. in length near the center of the 
arm disk, and in addition many still shorter arms between the 
numerous frilled mouths of the mouth arms. 

Four small subgenital ostia and a unitary genital cavity. Ring 
muscles of subumbrella entire, but weakly developed. Eight rhopa- 
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lar and (8X7) somewhat narrower radial canals all connected by 
anastomosing side branches. The eight rhopalar canals lead straight 
out to the rhopalia, but the 56 inter-rhopalar canals tend to lose 
themselves in the network of vessels. No distinct ring canal. 
Numerous small yellowish spots over the exumbrella and reddish 
brown dots over the outer surface of the arm disk and reddish-brown 
streaks around the warts of the exumbrella. 


CEPHEA CEPHEA, var. COERULEA, atypical. 
Cephea coerulea VANHOFFEN, 1902, Wissen. Ergeb. deutsch. Tiefsee Expedi- 
tion Valdivia, vol. 3, Lief. 1, p. 45, fig. 18, 14—Mayrr, 1910, Medusae of 
the World, vol. 3, p. 657. 

One well-preserved specimen of this medusa was found by the 
Albatross at Station D 5457, June 8, 1909, 5 miles off Legaspi Light, 
east coast of Luzon. Cat. No. 28715, U.S.N.M. 

The bell is flat, 109 mm. wide, with a low dome-like apex 34 mm. 
wide, which is completely covered with long, conical, wart-shaped 
protuberances. There are two small ocular and eight completely 
fused velar lappets in each octant, forming mere thickenings on the 
exumbrella side of the bell wall and bridged over on the subumbrella 
side by a web of tissue. The arm disk is 50 mm. wide and the 
mouth arms are laterally flattened, 29 mm. wide in the radial direc- 
tion, and 44 mm. long. There are three to six slender filaments 
among the mouths of each mouth arm. These taper to pointed ends 
and the longest are only 13 mm. long. There are no filaments upon 
the central parts of the arm disk, but there are some at the bases of 
the mouth arms. The filaments are thus much smaller and less 
numerous than in Vanh6ffen’s (. coerulea from the east coast of 
Africa. 

There are eight rhopalar radial canals which extend straight to 
the sense organs, and in addition there are from five to seven inter- 
rhopalar canals in each actant, which anastomose and lose their iden- 
tity in a wide network of vessels which send branches to the rhopa- 
lar canals. The subgenital porticus is unitary. A color note states 
that the mouth arms were pale hyaline blue and raw umber. 


CEPHEA, species. 


Five specimens of Cephea, too poorly preserved to be determined 
specifically, were collected at the following stations: 

April 25, 1909, from Manila Bay, surface. 

April 29, 1909, from Manila Bay, behind the breakwater. 

D 5452, June 7, 1909, off Legaspi Island, east coast of Luzon. 

D 5453 June 7, 1909, off Legaspi Island, east coast of Luzon. 

D 5461, June 14, 1909, Carino Island, east coast of Luzon. 

Light (1914) records Cephea cephea from Manila Bay in Janu- 
ary, 1912. 
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Genus COTYLORHIZA L. Agassiz, 1862. 


Cotylorhiza Agassiz, L., 1862, Contr. Nat. Hist. U. S., vol. 4, p. 152.—Mayrr, 
1910, Medusae of the World, vol. 3, p. 658. 

Generic Characters—Rhizostomata dichotoma with eight simple, 
bifurcated mouth-arms, the ends of which branch pinnately. The 
four subgenital ostia are simple and funnel-shaped, and there is a 
single subgenital porticus. The appendages upon the mouth-arms 
are mounted upon pedunculated filaments. There are eight marginal 
sense-organs and numerous radial-canals which anastomose laterally 
without any definite ring-canal in the adult. The sense-clubs have no 
ocelli and no exumbrella sensory pit. There is a unitary peripheral 
zone of circular muscles and an inner zone of radial-muscles in the 
subumbrella. The exumbrella 
is smooth and without an 
aboral “sucker-like” depres- 
sion, but with a prominent cen- 
tral dome without wart-shaped 
elevations upon it. 


COTYLORHIZA PACIFICA Mayer. 


Cotylorhiza pacifica MAYER, 
1915, Publication No. 212, 
Carnegie Institution of Wash- 
ington, p. 185. 

A single specimen of this in- 
teresting medusa was obtained 
at the launch landingin Manila |... ' 

a : 1G. 14.—COTYLORHIZA PACIFICA FROM MANILA 
Bay, Luzon, Philippine Islands, Bay, Luzon. A, AN OCTANT OF THE BELL 
on January 24, 1908 (Cat. No. MARGIN. B, APAXIAL VIEW OF ONE OF THE 
28729, U.S.N.M. type). Un» ~ 
fortunately it was cut into several pieces before being preserved, 
and this renders an attempt to study it unsatisfactory in many re- 
spects. The bell appears to have been about 200 mm. wide, ex- 
umbrella finely granular, with a central dome as in the Mediter- 
ranean Cotylorhiza tuberculata. 

There are 8 rhopalia without ocelli (in formalin), and without ex- 
umbrella pits, being similar in essential respects to those of Cotylor- 
hiza, tuberculata. The rhopalar lappets are short and pointed. 
There are about eight irregularly spaced, bluntly pointed, large velar 
lappets in each octant, and deep furrows between them extend radi- 
ally inward over the exumbrella, as in C. tuberculata. The velar 
lappets vary in length, but the largest are about twice as long and 
twice as wide as the ocular lappets. 

The circular muscles occupy the entire zone of the subumbrella 
beyond the arm-disk. They are broken in the eight principal radii, 
and unlike (@. tuberculata there are no radial muscles. 
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The arm-disk is about 100 mm. wide, the perradial columns being 
each 86 mm. wide. The subgenital ostia are much larger than in 
C. tuberculata, but they were so mutilated that one can not state their 
exact size, which appears, however, to be nearly that of the perradial 
columns themselves. The specimen having been cut into pieces, we 
can make no statement concerning the condition of the subgenital 
porticus. 

The eight mouth-arms resemble those of C. tuberculata, but there 
are windowlike openings in the lateral membranes, as in Lobonema 
smithvi. ‘The total length of each arm is 81 mm., the upper arm being 
one-fourth as long as the lower arm. At their widest part the arms 
are about three-fourths as wide as they are long. The center of the 
arm disk is thickly covered with slender filamentous appendages 
which terminate in nematocyst-bearing, swollen, knoblike ends, as do 
the appendages of the mouth-arms of C. tuberculata. In this Philip- 
pine Island medusa the appendages of the outer parts of the mouth- 
arms much less numerous and smaller than in C. tuberculata, but are 
similar in general form to those of the Mediterranean medusa. The 
longest are about 15 to 20 mm. long. 

The cruciform central stomach gives rise to about 140 radial-canals, 
the eight rhopalar canals being about twice as wide as the others, in- 
stead of being of the same caliber, as in C. tuberculata. All these 
canals anastomose in a network under the zone of the circular muscles. 
There is no distinct ring-canal. In formalin the ee is dull 
uniform yellowish brown. 

It differs from Cotylorhiza tuberculata in havi ing no radial-muscles, 
and in the circular muscles being interrupted in the eight principal 
radu. The subgenital ostia and arm-disk are larger and the ap- 
pendages of the mouth-arms smaller and fewer than in C’. tuberculata. 
Moreover, the peculiar perforations in its mouth-arm membranes at 
once distinguish this species. 

These distinctions are indeed of such nature that if one felt so in- 
clined a new genus could be established to receive this medusa. I 
believe, however, that its relationships will be more clearly indicated 
by placing it in the genus Cotylorhiza, within which it forms a well- 
marked species. 


Genus CATOSTYLUS L. Agassiz, 1862. 


Catostylus (part) Agassiz, L., 1862, Contr. Nat. Hist. U. S., vol. 4, pp. 152, 
153. 

Generic Characters —Rhizostomata triptera, in which the mouth- 
arms bear neither clubs, filaments, nor other appendages. Sixteen 
radial-canals, 8 rhopalar, and 8 adradial. The rhopalar-canals ex- 
tend to the bell-margin, but the adradial-canals end in the ring-canal. 
On both its inner and outer sides the ring-canal gives off anas- 
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tomosing vessels, which may join with the radial-canals, but which 
do not connect directly with the central stomach. Among characters 
of minor importance, the marginal zone of circular muscles in the 
subumbrella is only partially interrupted in the eight principal radii. 
There is an exumbrella pit with radiating furrows above each sense- 
organ. 

CATOSTYLUS PURPURUS Mayer. 


Catostylus purpurus MAYER, 1910, Medusae of the World, vol. 3, p. 671, fig. 
412.—Laicut, 1914, Philippine Journ. of Science, vol. 9, p. 207. 

This form is closely related to Catostylus stiphropeterus, from 
Ternate, but differs in the number and arrangement of its marginal 
lappets and in its deep uniform purple-brown color. Light (1914) 
describes this medusa from life, whereas Mayer had only preserved 
material. In life the bell is higher than a hemisphere, whereas in its 
contracted state in preservative fluids, as in our figure, it is flatter 





Fie. 15.—CaAtToOSTYLUS PURPURUS, MANILA BAY, LUZON. A, ORAL VIEW, SIX MOUTH-ARMS 
cur ofr. B, SIDE VIEW, BELL CONTRACTED. IN LIFE IT IS NEARLY HEMISPHERICAL. 
C, GENITAL OSTIUM. D, EXUMBRELLA VIEW OF RHOPALIUM. 


than a hemisphere. When mature it is deep purplish brown, and the 
sense-organs have brillant silver ocellus-like spots which are larger 
in small than in full-grown medusae. When young the medusa may 
be plum-colored, or even translucent white. Small cyclops-like crus- 
tacea were found by Light to be commensal with this medusa, the 
crustaceans lying upon the rhopalar canals close to the sense-organs. 

Light finds that this medusa is not a bottom form, but swims in 
shallow water near the surface. 

Seven specimens (Cat. No. 27934, U.S.N.M.) found in Manila Bay 
on December 9, 1907, are in the collection made by the United States 
Fisheries Bureau steamer Albatross, and a larger one (Cat. No. 27980, 
U.S.N.M.) found on March 11, 1908. This largest specimen serves 
as the type of the species in the United States National Museum at 
Washington. Its dimensions in millimeters are as follows: Bell 115 
wide, evenly rounded, 35 high; arm-disk 75 wide where it arises from 
the subumbrella, 52 wide at level of origin of mouth-arms; mouth- 
arms 58 long, upper arm 7 long, lower arm 51 long and 30 wide. 
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Another specimen (Cat. No. 28723, U.S.N.M.) of medium size, 
nearly mature, was found at Cavite Anchorage, Manila Bay, Luzon, 
on July 2, 1909. 

Light (1914) states that this is the commonest medusa in Manila 
Bay in November and December. 


CATOSTYLUS TOWNSENDI Mayer. 
Catostylus townsendi Mayer, 1915, Publication No. 212, Carnegie Institution 
of Washington, p. 183. 

This species is named in honor of the author’s friend, Dr. Charles 
H. Townsend, the distinguished director of the New York Aquarium. 

Six specimens were found at Sta- 
tion D5594, September 30, 1909, 
about 6 miles off Mount Putri, 
Borneo, in 11 fathoms. Type, Cat. 
No. 28722, U.S.N.M.; paratypes 
28721, U.S.N.M. This medusa is 
closely allied to Catostylus purpurus 
of Manila Bay, Philippine Islands, 
but in formalin its exumbrella is 
milky in color and bespeckled irreg- 
ularly with numerous conspicuous 
purple-brown spots. The mouth- 
arms are more pointed than in 

C. purpurus. In some octants of 
Fig. 16.—CATOSTYLUS TOWNSENDI FROM the bell-margin the velar lappets 
OFF POINT PUTRI, BORNEO. : 
are arranged as in C. purpurus, 
but they are usually more numerous and more irregularly arranged 
than in C. purpurus. 

The dimensions of the largest specimen of (’. townsendi, stated in 
millimeters, are as follows: Bell 97 wide, flatter than a hemisphere, 
exumbrella finely granular, gelatinous substance of horny rigidity. 
Shape and consistency of the bell asin C. purpurus. Eight rhopalia 
without ocelli, in formalin, and with a deep dark-colored, furrowed, 
exumbrella pit. 

The rhopalar lappets are small and oval, but the velar lappets are 
about twice as wide as long. Deep clefts between the lappets extend 
a short distance up the sides of the exumbrella. The velar lappets 
are very irregular in arrangement, although they tend to conform to 
that seen in (. purpurus of Manila Bay, Luzon, yet in most of the 
octants the subdivisions of the principal lappets are more pronounced 
and irregular than in C. purpurus, so that there are usually 7 or 8 
main velar lappets with 10 to 14 marginal lobes in each octant. 

The arm-disk is similar in shape to that of C. purpurus. It is 61 
mm. in perradial and 45 mm. in interradial diameter. The perradial 
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columns are 17 mm. and the subgenital ostia 20 mm. wide. The pro- 
jections and papillae of the subgenital ostia are similar to those of 
C. purpurus. The subgenital cavity is unitary. 

The eight mouth-arms are each about 64 mm. long, the upper, 
naked outer part of each arm being 14 mm. and the 3-winged lower 
part 50 mm. long. The arms are widest at the proximal parts of the 
3-winged expansions which, when spread out, have a span of about 
31mm. They taper to pointed distal ends and have no appendages 
among the mouth-frills. 

There is a powerful unbroken zone of circular muscles in the sub- 
umbrella, 27 mm. wide, from the outer edge of the arm-disk to the 
bell margin. There are also radial muscle fibers on the abaxial sides 
of the four perradial columns of the arm disk, as in C. purpurus. 

Sixteen radial canals arise from the cruciform central stomach. 
The eight rhopalar canals extend straight to the rhopalia, but the 
eight adradial canals end in the ring canal, which is beneath an 
annular furrow or bend in the subumbrella 13 mm. inward from the 
bell margin. On its inner side the ring canal gives rise to from 4 
to 7, usually 5, centripetal canals betwen each successive pair of 
radial canals. These centripetal vessels anastomose with one an- 
other and with the 16 radial canals, and end blindly before reaching 
the stomach margin. On its outer side the ring canal gives off a 
network of vessels which ramify through the lappets. In formalin 
the medusa is opaque milky white with irregularly clustered brown 
spots over the exumbrella. 

This medusa is closely related to Acromitus maculosus Light,! but 
it has no filaments upon its mouth arms. It is possible, however, 
that these were lost, but this seems improbable among six well- 
preserved specimens. 

Moreover, in Catostylus townsendi the centripetal vessels anasto- 
mose with the 16 radial canals, whereas in Acromitus, according to 
Light, they join only with the eight rhopalar canals. It seems prob- 
able, therefore, that Catostylus townsendi is a distinct species, sepa- 
rate from Acromitus maculosus Light, and that Acromitus is a genus 
derived by mutation from Catostylus. 

CATOSTYLUS MOSAICUS (Quoy and Gaimard). 
Cephea mosaica Quoy and GAIMARD, 1824, Voyage de l’Uranie, Zoologie, 
D. 569, pl. 85, fig. 3. 
Catostylus mosaicus AGAssiz, 1862, Contr. Nat. Hist. U. S., vol. 4, p. 152.— 
Mayer, 1910, Medusae of the World, vol. 3, p. 666. 

A single immature medusa (Cat. No. 28720, U.S.N.M.) which may 
possibly be the young of C. mosaicus, was taken by the Albatross 
in a seine off the beach near the mouth of Malampaya River, Pala- 
wan Island, Philippine Islands, on December 26, 1908. It differs 
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from C’. mosaicus in having only 10 marginal lappets in each octant 
instead of about 16, as in (. mosaicus. Moreover, in C. mosaicus the 
lappets are all long, pointed, and similar in size and shape each to 
each, whereas in the Philippine medusa there are eight long, pointed 
velar and two much shorter, oval, occular lappets in each octant. 
The Philippine medusa is, however, quite small, being only 86 mm. 
in diameter, whereas C. mosaicus becomes fully 350 mm. wide. These 
differences may therefore be due to immaturity. In the Philippine 
medusa the bell is 86 mm. wide, mouth arms 63 mm. long, the upper 
arms being 11 mm. and the lower 52 mm. The interradial subgenital 
ostia are 18 mm. wide, with a large oval or nearly spherical papilla 
on the subumbrella. The perradial columns of the arm disk are only 
12 mm. wide, thus the ostia are 1.5 times as wide as the columns. 
The perradial diameter of the arm disk is 52 mm. and its interradial 
diameter 44 mm. The powerful ring muscles of the subumbrella are 
only partially interrupted in the eight chief radii. The exumbrella 
is coarsely granular and besprinkled thickly with numerous minute 
cinnamon-brown flecks. Other parts of the medusa are pale milky 
pink. The gelatinous substance is tough and rigid. 

If this be not C. mosaicus it is certainly very closely related to 
this well-known Australian medusa. C. mosaicus is abundant in 
bays and estuaries along the Australian coast from Melbourne to 
the mouth of the Brisbane River in Queensland. 

In Sydney Harbor all specimens of this medusa are dull creamy 
brown or yellowish in color, but in Moreton Bay, Queensland, most 
of them are cobalt blue. It is interesting to see that H. B. Bigelow? 
finds that Stomolophus meleagris in San Diego Bay, California, is 
prussian blue instead of being dull yellow, as in the Atlantic. 

Catostylus mosaicus appears to breed throughout the year in 
Moreton Bay, Queensland, but in the temperate regions of Australia 
it is said to become mature only in summer and autumn. 


Genus LYCHNORHIZA Haeckel, 1880. 


Lychnorkiza+Cramborhiza Harcket, 1880, Syst. der Medusen, pp. 587, 
30.—M ayer, 1910, Medusae of the World, vol. 3, p. 672. 

Generic Characters.—Rhizostomata triptera with filaments, but 
without clubs, upon the 3-winged mouth-arms. No axial terminal 
club at end of each arm, and no club-shaped appendages between the 
mouths. The stomach gives rise to 16 radial-canals—8 rhopalar and 
8 adradial. The rhopalar-canals extend to the bell-margin, but the 
adradial ones end in the ring-canal. Blindly ending, centripetal 
vessels arise from the inner side of the ring-canal and may anasto- 
mose to some extent. On its outer side the ring-canal gives off a net- 
work of anastomosing vessels which extend into the lappets. 
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LYCHNORHIZA BARTSCHI Mayer. 


Lychnorhiza bartschi MAyeEr, 1910, Medusae of the World, vol. 3, p. 674, 
figs. 418, 414. 

Named in honor of Dr. Paul Bartsch, of the United States National 
Museum, to whom we owe the excellent preservation of all specimens 
of medusae which 
passed through his 
hands. 

Bell 84 mm. wide, 
flatter than a hem- 
isphere and with 
smooth exumbrella 
surface. Gelatin- 
ous substance thick 
but not very rigid. 
Eight rhopalia, 


each with an ocellus, 

Bi agiextimibecll. PST a emareetas peeroent mom, Toro, Ancronuem 
sensory pit with PERRADIAL COLUMN OF THE ARM DISK; 8g0, SUBGHNITAL 
dendritic furrows OSTIUM. B, RHOPALIUM FROM THE EXUMBRELLA SIDE. 
over its floor. About 96 (8X12) lappets, 10 bluntly pointed velar 
lappets between 2 somewhat smaller ocular lappets in each octant. 
Arm-disk 51 mm. wide where it arises from the subumbrella, but 
only 47 mm. wide at the level of origin of the 8 mouth-arms. The 
4 subgenital ostia are crescent-shaped and each is covered above by 
a gelatinous flap. They are only half as 
wide as the perradial columns between 
them. Each perradial column exhibits a 
niche on its outer side which bears a super- 
ficial resemblance to the subgenital ostia. 
The subgenital cavity is unitary. 

The 8 mouth-arms are laterally com- 
pressed and 36 mm. long, the lower 3- 
winged parts of the arms being 24 mm. 
long and 23 mm. wide. Numerous simple, 
laterally flattened, tapering filaments arise 
Fic. 18 Lycunoruiza 170m between the frilled mouths on all 

BARTSCHI. Sipe view. Ler- sides of the mouth-arms and from the arm- 

TERING AS IN FIGURE 17. = qisk, The filaments upon the arm-disk are 
about 30 mm. long, but those from the outer parts of the mouth- 
arms are shorter. 

The central stomach is cruciform and about 46 mm. wide. Sixteen 
simple radial-canals, 8 rhopalar and 8 adradial. These are all put 
into intercommunication with a wide ring-canal which is at some 
distance inward from the margin. The adradial-canals terminate 
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in this ring-canal, but the rhopalar-canals extend outward to the 
sense-organs. On its inner side the ring-canal gives rise to 16 blindly 
ending networks of vessels which do not connect either with the 
stomach or with the radial-canals. On its outer side a fine-meshed 
network of vessels arises from the ring-canal and fuses with the 
rhopalar vessels. Around the margin at the bases of the lappets is 
a marginal ring-canal of fine caliber. There is a unitary uninter- 
rupted system of ring-muscles in the marginal zone of the sub- 
umbrella, but no radial-muscles. 

The gelatinous substance is translucent and milky in formalin, 
and the gonads, mouth-frills, and canal-system are milky yellow. 
Doctor Bartsch states that these colors in the living animal were 
nearly as they appear in the specimen preserved in formalin. 

The type-specimen, Cat. No. 27942, U.S.N.M., was found by the 
United States Fisheries Bureau steamer Albatross at Jolo Anchor- 
age, Philippine Islands, on February 18, 1908, and three others (Cat. 
no. 28737, U.S.N.M.) were taken in Limbé Strait, Celebes, in Decem- 
ber, 1909. The dimensions given above are those of the largest 
specimen from the Celebes, this being somewhat larger than the type- 
species previously described.1 


LYCHNORHIZA BORNENSIS Mayer. 


Lychnorhiza bornensis Mayer, 1915, Publication No. 212, Carnegie Institu- 
tion of Washington, p. 191, fig. 6. 

A single specimen of this medusa was found at Tawao, Borneo, on 
September 30, 1909, at 9h. 30m. a. m. Cat. No. 28736, U.S.N.M. 
Type. 

Bell 89 mm. wide, exumbrella smooth, somewhat flatter than a 
hemisphere. Eight rhopalia, each with an ocellus and a furrowed 
exumbrella pit. The rhopalar lappets are very short and lanceolate. 
In each octant there are usually seven, occasionally eight, velar lap- 
pets. The lappets adjacent to the rhopalar lappets are about twice 
as wide as the remaining velar lappets. All are oval and bluntly 
rounded. 

The arm disk is half as wide as the bell, and the subgenital porticus 
is unitary. The external faces of the perradial columns have each a 
slight concavity, not a deep niche, as in Lychnorhiza bartschi. The 
subgenital ostia are twice as wide as the perradial columns and each 
is arched over by a flap-like projection. There are also four inter- 
radial papillae upon the subumbrella, one opposite the opening of 
each subgenital ostium. 

The eight mouth-arms are not quite two-thirds as long as the bell- 
diameter, the upper arms being not quite half as long as the lower 
arms. Each mouth-arm terminates in a single, slender, tapering, 
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thread-like filament about 50 mm. long. There are also a few shorter, 
more slender filaments which arise from the sides of the mouth- 
_ arms between the mouths. There are no filaments upon the arm-disk. 

There is a wide zone of circular muscles in the subumbrella, and 
these are only partially interrupted in the eight rhopalar radii. 

The central stomach gives rise to 16 radial canals, 8 of which 
extend to the rhopalia and the 8 others end in the ring canal. On 
its inner side the ring canal 
gives rise to 164 radial vessels, 
which do not reach the margin 
of the stomach but anastomose 
one with another and with the 
16 chief radial canals. On its 
outer side the ring canal gives 
rise to about 100 radiating ves- 
sels, all of which anastomose by 
side branches, forming a reticu- 
lum in the outer zone of the 
subumbrella. 

In formalin the gelatinous sub- 
stance is translucent and milky, 
and the gonads and mouth frills F's 19——LycHNorHIZA BORNENSIS FROM 

i TAWAO, BORNEO. 
are milky yellow. 

The following table will serve to indicate the distinctions between 
Lychnorhiza bornensis and Lychnorhiza bartschi of the Philippines: 


ae 








L. bartschi. L. bornensis. 

RGIATIAP POU «see niscci saci teciene a= (8X12) all oval and similar each | (8X7) those adjacent to rhopalar 
to each. lappets being twice as wide as 

the others. 

eal papillae on the subum- | None.................---.------- 4. 

rella. 

Perradial niches in the arm-disk...| Four deep clefts.........-...--.- Four wide, shallow grooves. 

MOI tH-arM See sin Soccienee eMacis os Less than half as long as bell- | About two-thirds as long as bell- 
diameter. diameter. 

MAIO Geese ielsiste ael ee =e ein Numerous. Lateral filaments | A single slender filament at outer 
as long as those at outer tips end of each arm. Other arm- 
of mouth-arms. Longest fila- filaments are very short and 
ments are upon arm-disk. ae No filaments upon arm- 

isk. 

eircular muscles? .....-.---------- HMiiTesceccscsacset cess cece ae interrupted in 8 principa 

radii. 

Mana SUSteMiscacirses cas cee secee sce Network on inner side of ring- | Network on inner side of ring-cana 


canal does not fuse with 16 fuses with 16 radial-canals. 
radial-canals. 
Central stomach.:...25....s6-..65- Narrow and cruciform........... Wide and cruciform. 





Genus MASTIGIAS L. Agassiz, 1862. 


Mastigias L. Agassiz, 1862, Contr. Nat. Hist. U. S., vol. 4, p. 152.—Mayer, 
1910, Medusae of the World, vol. 3, p. 677. 
Generic Characters.—Rhizostomata triptera with 3-winged mouth- 
arms, which terminate in a naked, club-shaped extremity. There 
are also smaller clubs and filaments between the frilled mouths. 


220 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


The mouths are developed not only along the edges of the three leaf- 
like wings of the lower parts of the mouth-arms, but also over parts 
of their flat, expanded sides. The central stomach gives rise to eight 
rhopalar-canals and numerous, interocular radial-canals, all of 
which anastomose and finally connect with the ring-canal. The 
rhopalar-canals extend straight to the sense-clubs, but the inter- 
rhopalar-canals end in the ring-canal. On its outer side the ring- 
canal gives off a network of vessels which extend into the lappet-zone 
and fuse with the outer ends of the rhopalar-canals. The ring- 
muscles of the subumbrella are interrupted in the eight rhopalar 
radii. There is a unitary subgenital porticus. 


MASTIGIAS PAPUA (Lesson). 
Cephea papua Lesson, 1829, Voyage de la Coquille, Zooph., p. 122, pl. 11, 
figs. 2, 3. 
aie papua Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 162.— 
Mayer, 1910, Medusae of the World, vol. 3, p. 678, fig. 415.—Lieut, 1914, 
Philippine Journ. of Science, vol. 9, p. 209. 

This common medusa is widely distributed over the Malay Archi- 
pelago, Indian Ocean, and China Sea to Japan, and outward over 
the Pacific to the Fiji Islands. It gives rise to a number of varieties. 
Kight specimens, the largest 59 mm. in diameter, were found by the 
Albatross in the Philippines. Two specimens are from Santiago 
River, Pagapas Bay, Luzon, February 20, 1909; two, Cat. No. 28735, 
U.S.N.M., are from Pandanon Island, between Cebu and Bohol, 
March 24, 1909, and four, Cat. No. 28732, U.S.N.M., were taken on 
the surface off Cebu on September 5, 1909. It was abundant in shal- 
low water among the mangroves in Port Moresby, Papua, in No- 
vember, 1918. 

MASTIGIAS OCELLATA (Modeer). 


Medusa ocellata Moprrr, 1791, Nova. Acta. Phys. Med., N. C., vol. 8, Ap- 
pend., p. 27. 

Cephea ocellata P&ron and Lesuevur, 1809, Annal. du Mus. Hist. Nat., Paris, 
vol. 14, p. 361. 

Mastigias ocellata HAECKEL, 1880, Syst. der Medusen, p. 623.—Mayer, 1910, 
Medusae of the World, vol. 3, p. 680. 

The Albatross found small meduse of this variety in March and 
April, and a mature one, Cat. No. 27919, U.S.N.M., in January in 
the Philippines, in 1908. It is distributed over the eastern parts of 
the Indian Ocean and in the China Sea. 


Genus PHYLLORHIZA L. Agassiz, 1862. 


Phyllorhiza Agassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 158—Mayznr, 
1910, Medusae of the World, vol. 3, p. 684. 


Generic Characters.—Similar to the closely allied Lychnorhiza, 
but the centripetal vessels which arise from the inmier side of the 
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ring-canal join with the central stomach, as in Mastigias, instead of 
ending blindly as in Lychnorhiza. The canal-system resembles that 
of Mastigins, but the mouth-arms have no terminal clubs. 


PHYLLORHIZA LUZONI Mayer. 


Phyllorhiza luzonit Mayer, 1915, Publication No. 212, Carnegie Institution 
of Washington, p. 194, fig. 7. 

Two specimens of this medusa were captured at a depth of 150 
feet in Varadero Bay, Southern Luzon, Philippine Islands, on July 
23, 1908. Cat. No. 28728, U.S.N.M. Unfortunately both became 
somewhat macerated in the preservative fluid. 

The bell of the larger and more perfect specimen is 60 mm. wide, 
flat, and with finely granular exumbrella. Eight rhopalia without 
ocelli in formalin and without exumbrella pits. Sixteen scimeter- 
shaped rhopalar lappets, and (9X8) 
72 rounded velar lappets which are 
somewhat wider but not longer than 
the rhopalar lappets, so that the gen- 
eral contour of the bell-margin is 
circular, without deep niches in the 
rhopalar radii. 

The arm-disk is cruciform, 32 mm. 
in perradial and 20 mm. in interradial 
diameter. The subgenital ostia are 
14 mm. and the perradial columns 
8 mm. wide, and the subgenital por- : 
ticus is wide and unitary. Fig. 20.—PHYLLORHIZA Eee FROM 

VARADERO Bay, LUZON. 

The eight mouth-arms are slender 
and strongly compressed laterally, their lower parts being 3-winged 
with deeply incised lateral membranes. The naked outer part of 
each upper arm is 13 mm. and the 3-winged lower part only 11 mm. 
long. Any appendages which may have existed among the mouth- 
frills have disappeared in the preservative fluid, owing to the macera- 
tion of the specimens. 

The muscular system of the subumbrella consists of a broad, unin- 
terrupted zone of weakly developed circular muscles. In other 
hitherto known species of PAyllorhiza the muscles are interrupted 
in the eight principal radii. 

The central stomach is cruciform, 32 mm. in perradial and 16 mm. 
in interradial diameter. Eight radial-canals arise from the stomach 
and extend straight to the eight rhopalia; these main canals are 
connected one with another by a ring-canal which is 6 mm. inward 
from the margin of the bell. In each octant six to nine radiating 
vessels arise from the cruciform stomach anastomosing in an irregu- 
lar network with one another and with the eight main canals. On 
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its outer side the ring-canal gives rise to a fine-meshed network of 
vessels which ramify through the lappets. 
A color note states that the medusa was light green with grayish 
white spots. 
Genus VERSURA Haeckel, 1880. 


Crossostoma preoccupied for mollusks by Norris and Lycert, 1850. 
Crossostoma AGcassiz, L., 1862, Contr. Nat. Hist. U. S8., vol. 4, p. 155. 
Versura+Crossostoma HArEcKEL, 1880, Syst. der Medusen, pp. 606, 607. 
Versura Mayer, 1910, Medusae of the World, vol. 3, p. 685. 

Generic Characters—Rhizostomata triptera with clubs and _fila- 
ments upon the mouth-arms. The 4 perradial canals arise directly 
from the stomach, but the 4 interradial canals result from the fusion 
of a number of anastomosing vessels which arise from the interradial 
sides of the stomach. There is no definite ring-canal, but merely a 
marginal network of vessels. There are no radial-muscles in the sub- 
umbrella, but the ring-muscles are well developed. Among the char- 
acters of minor importance, the subgenital ostia are wide openings, 
wider than the columns between them, and the sense-organs have 
a simple, exumbrella pit without radiating furrows. At the center 
of the arm-disk is a prominent, raised cluster of frilled mouths hav- 
ing filaments between them. 


VERSURA MAASI Mayer. 
Versura maasi Maver, 1910, Medusae of the World, vol. 3, p. 687, fig. 416. 


Named in honor of Prof. Dr. Otto Maas, in recognition of his 
notable researches upon Medusae. A single perfect specimen (Cat. 
No. 27948, U.S.N.M. Type) was obtained by the United States Fish- 
eries Bureau steamer Albatross on April 8, 1908, along the shore at 
Mantacao Island, west coast of Bohol, Philippine Islands. 

Bell 90 mm. wide, fiatter than a hemisphere and evenly rounded. 
Exumbrella finely granular without furrows. Gelatinous substance 
fairly thick but not very rigid. Eight rhopalia each with a pigment 
spot and an exumbrella pit with smooth floor. Usually 12 marginal 
lappets in each octant, with outer edges bluntly rounded. The 16 
rhopalar lappets are slightly narrower than the velar lappets. Arm 
disks five-ninths as wide as bell-diameter at the level of the origin of 
the eight mouth-arms. The four interradial subgenital ostia are two 
times as wide as the perradial columns of the arm-disk. Eight mouth- 
arms each one-third as wide as the bell-diameter. The three-winged 
lower part of each arm is somewhat more than two times as long as 
the unbranched upper part of the arm. The two lateral outer wings 
of each arm are deeply cleft. (See fig. 21, C.) There are a large 
number of laterally flattened clubs at the center of the arm-disk. 
These are besprinkled with small nettle-warts which are most promi- 
nent at the broad outer end of the club. In addition there are a few 
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very small appendages among the mouths of the mouth-arms. The 
mouth-arms are strongly compressed laterally. A single duct extends 
down each mouth-arm and gives rise to four terminal branches, two 
to the lateral wings and two to the triangular extremity of the arm. 

There are eight wide rhopalar radial canals, of which the four 
perradial ones rise directly from the stomach; but each of the 4 inter- 
radial arise from the confluence of a Y-shaped fork. Seven to nine 
narrow radial vessels arise in each inter rhopalar octant and extend 
outward anastomosing profusely with each other and with the eight 
rhopalar canals. There is no definite ring-canal. 

A wide, entire, annulus of circular muscles is found in the sub- 
umbrella, but there are no radial muscle strands. This muscular zone 
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Fig. 21.—VERSURA MAASI FROM MANTACAO ISLAND, WEST COAST OF BOHOL. A, ORAL 
_vigew. B, A CLUB FROM THE MOUTH-ARMS, MUCH MAGNIFIED. C, A MOUTH-ARM SEEN 
FROM THE OUTER (ABAXIAL) SIDE. D, EXUMBRELLA VIEW OF ONE OF THE MARGINAL 
SENSE ORGANS. 


is wider in the interradii than in the perradii, and is somewhat 
thinned but still unbroken in the eight rhopalar radii. 

In formalin the rhopalar canals, and all vessels near the stomach, 
are bluish purple. The mouth-frills are brownish to brownish purple. 
The bell is milky and the gonads dull brownish yellow. 


Genus LOBONEMA Mayer, 1910; sensu Light, 1914. 


Lobonema Mayer, 1910,.Medusae of the World, vol. 8, p. 688.—LicHrT. 
1914, Philippine Journ. of Science, vol. 9, p. 216. 

Generic Characters.—Rhizostomata triptera in which the marginal 
lappets are greatly extended, tapering to pointed ends. These lappets 
are noncontractile and lack muscles. Mouth-arms with numerous 
filaments. Mouth-arm membranes perforated by windowlike open- 
ings. Eight to sixteen rhopalia and twice as many radial-canals, and 
a ring-canal which gives off anastomosing vessels on both its inner 
and outer sides. The inner network does not connect with the stom- 
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ach. All of the radial-canals extend beyond the ring-canal. The 
subumbrella exhibits a well-developed system of ring-muscles. There 
are numerous, prominent, tapering papillae upon the exumbrella. 
There is a sensory pit on the exumbrella side above each rhopalium, 
and the floor of the pit exhibits radiating, dendritic furrows. 

Lobonema smithii, the first-known species and type of the genus, was 
obtained by the AZbatross in Manila Bay, Philippine Islands, late in 
April, 1908. It is named in honor of Dr. Hugh M. Smith, Commis- 
sioner of Fisheries of the United States. Another species from Pala- 
wan was described by Light + under the name Lobonema mayeri. 

Lobonema smithii has only eight marginal sense-organs, and the 
subumbrella ring muscles are entire; while in Z. mayeri there are 
12 to 16 marginal sense organs, and the circular muscles are com- 
pletely interrupted in the ocular radii. Light, who studied the 
medusae in life, states that the colors of Lobonema mayeri are an 
exquisite scheme of purple, violet, and rose pink. The gonads are, as 
a rule, pink, the general color is violet, and the fringe of tapering 
marginal lappets purple. Doctor Light tells me that in Lobonema 
smithii these colors are not so brilliant, and the bell of the medusa 
may be white. Light finds that the sting of this medusa is not very 
severe, and that the cases of poisoning reported by Old were prob- 
ably due to Dactylometra and not to Lobonema. 

Light describes Lobonemoides gracilis, an immature medusa which 
may possibly be a young stage of Lobonema mayeri. The marginal 
lappets are pointed but are not very long, and there are no window- 
like openings in the mouth-arm membranes. 


LOBONEMA SMITHII Mayer. 


Lobonema smithii Mayer, A. G., 1910, Medusae of the World, vol. 3, p. 689, 
figs. 417, 418. 

The Albatross found this medusa in Manila Bay, Luzon, at the 
ship’s anchorage on April 25, 1908, and again (Cat. No. 28725, 
U.S.N.M. Type) on the surface at station D. 5222, between Marin- 
duque and Luzon, 9 miles off San Andreas Island. 

This species is named in honor of Dr. Hugh M. Smith, now 
United States Fish Commissioner, who found it in Manila Bay, 
Philippine Islands. The Albatross found a perfect specimen of this 
medusa, and a quadrant of its disk and all of its mouth arms were 
preserved. There were also two other imperfect specimens, so that 
all three taken together afford data for a partial description of the 
medusa. 

Bell flatter than a hemisphere, 236 mm. across from each sense club 
to the one 180° from it. Gelatinous substance thick, tough, and rigid. 
Exumbrella regularly besprinkled with erect, gelatinous papillae 





17914, Philippine Journal of Science, vol. 9, p. 217, figs. T—-9. 
PE ’ 
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which are largest and most abundant at the center of the exumbrella 
but disappear near the margin and are not seen over the lappets. 
Near the center of the exumbrella these papillae are about 6 to 10 
mm. apart and each is about 35 to 40 mm. long and 3 to 5 mm. wide 
at the base; they are conical, usually more or less curved, and taper 
to pointed ends. 
Their surfaces are 
thickly covered with 
nematocysts, which 
give a bristling ap- 
pearance to the disk 
of the medusa. 
Eight rhopalia 
which lack ocelli in 
specimens preserved 
in formalin or alco- 
hol. On the exum- 
brella side above 
each sense club there 
is a shallow, heart- 
shaped, sensory pit 

with dendritic 
ridges over its floor. 
The rhopalia are 
flanked by very 
small, oval, ocular 
lappets only 3 mm. 
long and 2.5 mm. 
wide. There are 32 
(4X8) velar lap- 
pets, which are most 
extraordinary, each 
being 90 to 100 mm. 
long and tapering 
gradually from base 





tot : Th Fic. 22.—LOBONEMA SMITHII, A, DIAGRAM SHOWING THE PLAN 
oO tip. ey are or strucrure OF THE MOUTH-ARMS. B, SIDE VIEW OF ONE 
modified so as to re- OF THE MOUTH-ARMS. C, RHOPALIUM AND ONE OF TBE 


semble superficially LONG, TAPERING MARGINAL LOBES, 

tentacles of semaeostomous Scyphomeduse. They trail downward 
from bell margin, waving flexibly to and fro, as do veritable 
tentacles. I can find no muscles in these lappets, however, and 
Light confirms the statement that they can neither contract nor 
elongate. They are deep clefts in the exumbrella surface between 
the lappets, but these clefts are bridged over by a thin subum- 
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brella membrane spanning between the lappets. The eight inter- 

rhopalar grooves are 35 mm., the 8 rhopalar 16 mm., and the 16 
intermediate clefts 31 mm. long. The eight rhopalar clefts are 
U-shaped and the exumbrella sensory pit is at the middle of the 
crotch of the Y with the divided groove on either side of it (see fig. 
92,C). The grooves between the velar lappets are simple, undivided, 
linear clefts. 

Sixteen radial canals, eight rhopalar and eight inter-rhopalar 
leave the central stomach, and all extend to the bell margin. There is 
a fairly distinct ring canal about 30 mm. inward from the sense 
clubs, and this ring canal gives rise on both its inner and outer sides 
to an anastomosing network of vessels which connect with the 16 
radial canals but not directly with the stomach. This network of 
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Fig. 23.—LOBONEMA SMITHII FROM MANILA Bay. PART OF THE OUTER ZONE OF THE 
SUBUMBRELLA, SHOWING CANAL SYSTEM AND MUSCLE STRANDS. 

vessels extends downward throughout the length of the tapering 

lappets trending mainly longitudinally but with frequent anas- 

tomoses. 

The muscular system forms an annulus about 68 mm. wide in the 
subumbrella from the margin of the arm disk to the zone of the 
rhopalia. The circular muscles are powerfully developed and are 
only thinned but not broken in the rhopalar radii. There are no 
radial muscles and no muscles in the lappets (fig. 23). 

The arm-disk is 100 mm. wide, but as it was cut off I can make no 
statements in reference to the size or form of the subgenital ostia or 
of the gonads. 

The eight mouth-arms are separate, 150 mm. long, and each is 3- 
winged below. The upper shaft of each arm is 60 mm. and the 
d-winged lower part 90 mm. long. It is remarkable that each of the 
three lateral membranes is perforated by three windows or openings 
(see diagram A, fig. 22). The axial duct of the arm extends down 
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the center and gives off side branches in the tissue between the win- 
dows to the mouths. These side branches are joined one to another 
by longitudinal canals near the frilled mouth (see fig. 22, B). 
There are numerous appendages upon the mouth-arms arising be- 
tween the mouths. Those near the lower pointed ends of the mouth- 
arms are large, spindle-shaped, more or less triangular in cross- 
section and taper to pointed ends. Those arising higher up are more 
slender, and above these there are mere threadlike filaments. The 
appendages are usually 70 to 100 mm. long, and the large ones con- 
tain an axial duct. The general color of the medusa in formalin is 
milky-gray, the mouths and gonads being darker than other parts. 


Genus THYSANOSTOMA L. Agassiz, 1862. 


Thysanostoma AGassiz, 1862, Contr. Nat. Hist. U. S., vol. 4, p. 153.—MaAyeEr, 
1910, Medusae of the World, vol. 3, p. 691. 

Generic Characters—Rhizostomata lorifera having mouth-arms 
bearing three rows of frilled mouths from base to lower end, without 
a terminal club. Among characters of minor importance, the four 
interradial, subgenital ostia are wider than the perradial columns 
between them. There are eight rhopalar canals and a ring canal 
which gives off a network of vessels on both its inner and outer sides. 
This network connects with all the radial canals and also at numerous 
points with the central stomach. The well-developed circular muscles 
are only partially interrupted in the eight principal radii. There is 
a small, shallow, exumbrella pit above each sense organ, and there 
are no furrows in the floor of the pit. The only difference between 
this genus and the closely allied Lortfera is that the frilled mouths 
are developed even to the tips of the lower ends of the mouth-arm 
and there is no terminal club, whereas Zorifera has a naked terminal 
club. 


THYSANOSTOMA THYSANURA Haeckel. 


(?) Rhizostoma brachyura Lesson, R. P., 1829, Voyage de la Coquille, 
Zoophyt., vol. 2, p. 153; 1880, Centurie Zoologique, p. 227, pl. 80. 

Thysanostoma AGaAssiz, 1862, Contr. Nat. Hist. U. S., vol. 4, p. 153, figs. 
1-9.—Mayer, 1910, Medusae of the World, vol. 3, p. 692, fig. 420. 

The dimensions, in millimeters, of a specimen (Cat. No. 27929, 
U.S.N.M.) obtained at Mindanao, Philippine Islands, by the United 
States Bureau of Fisheries steamer Albatross are as follows: Bell, 
100 wide; perradial diameter of arm-disk, 74; diameter of arm-disk 
at level of origin of mouth-arms, 48; genital ostium, 40 wide; mouth- 
arms, 220 long, 24 wide at widest part, 12 wide at their blunt tips; 
8 to 12 velar lappets in each octant; filamentary appendages on the 
arm-disk, 10 to 15 long; exumbrella finely granular. 

In another large medusa (Cat. No. 27930, U.S.N.M.) from Mansalay, 
Mindoro, Philippine Islands, taken by the Albatross on June 4, 1908, 
from a depth of 150 feet, the bell is 120 mm. wide and the mouth- 
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arms 190 mm. long. In a half-grown medusa (Cat. No. 27928, 
U.S.N.M.) obtained on the surface at the same time and place the 
bell is 59 mm. wide with finely granular exumbrella; mouth-arms, 
67 mm. long; arm-disk, 41 mm. wide at its origin from the subum- 
brella and 33 mm. wide at the level of the origins of the mouth-arms. 

Two specimens (Cat. No. 28710, U.S.N.M.) are from Atulayan 
Bay, east coast of Luzon, June 17,1909. Of these the larger one was 
cut into two pieces when viewed by me, but the bell appears to have 
been about 106 mm. 
in diameter, the 
mouth-arms being 
167 mm. long, the 
upper arm 20 mm., 
and the lower arm 
147 mm. long. 

A color note leads 
one to infer that in 
life the bell was 
translucent with a 
slightly brownish 
margin, and with 
the frilled mouths 
dark burnt- umber. 
The smaller speci- 
men when alive had 
a translucent bel] 

3 with some whitish 
Fig. 24,—THYSANOSTOMA aor saa FROM PANABUTAN spots and with eight 

Bay. A, ORAL VIEW OF THE 8 MOUTH-ARMS BEING RBE- indigo streaks along 

By 2 creed sacar ore ee oa he cl eee 

END OF THE ARM. JD, ORAL VIEW OF RHOPALAR LAPPETS. radii. The frilled 

#, RHOPALAR LAPPETS FROM THE EXUMBRELLA SIDE. mouths and bell- 
margin were pale brown. One specimen (Cat. No. 28711, U.S.N.M.) 
91 mm. in diameter with mouth-arms 155 mm. long, is from Station 
D2268, September 21, 1909, depth 13 fathoms off Singaan Island 
north of Tawi Tawi. In this the arm-disk is 59 mm. in perradial 
diameter, and the upper arms are 18 and the lower 142 mm. long. 
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Genus LORIFERA Haeckel, 1880. 


Himanostoma preoccupied for Diptera by Lorw, 1853. 
Himanostoma Acassiz, L., 1862, Contr. Nat. Hist. U. S., vol. 4, p. 152. 
Loriferad HAECKEL, 1880, Syst. der Medusen, p. 628.—Mayer, 1910, Medusae 
of the World, vol. 3, p. 693. 
Generic Characters——Rhizostomata lorifera in which the eight 
mouth-arms bear rows of frilled mouths throughout their lengths but 
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terminate each in a naked knob. Among characters of minor im- 
portance the subgenital ostia are usually wider than the perradial 
disk-columns. The circular muscles of the subumbrella are prac- 
tically entire. The sense clubs have each an occellus and a well- 
developed exumbrella pit with radiating furrows. This genus is dis- 
tinguished from the closely allied 7hysanostoma only by the naked, 
club-shaped extremities of its mouth-arms. 


LORIFERA LORIFERA, var. PACIFICA (Schultze). 


Himanostoma loriferum, var. pacifica ScHurze, L, S., 1897, Abhandlung, 
Senckenberg, Naturf. Gesell., vol. 24, Heft 2, p. 153, pl. 15, figs. 1, la, 6; 
1898, Denkschr. Med. Nat. Gesell. Jena, vol. 8, p. 446, pl. 34, fig. 9 (young 
medusa). 

Lorifera lorifera, var. pacifica Mayer, 1910, Medusae of the World, vol. 3, 
p. 695. 

A single half-grown specimen of this medusa, Cat. No. 28709, 
U.S.N.M., was found at Port Palapag, Luzon, by the United States 
Fisheries Bureau steamer Albatross on June 2, 1909, being captured 
through the use of dynamite. Its bell is 98 mm. wide, exumbrella 
finely granular, flatter than a hemisphere. The bell margin is badly 
damaged but there appear to be six to eight cleft or subdivided velar 
lappets in each octant. Their general contours are rounded, and 
interlobular clefts extend radially a short distance up the exumbrella 
surface. 

The eight rhopalia have each an ocellus, but no exumbrella pit. 
Perradial diameter of arm disk, 55 mm.; width of subgenial ostia, 
34 mm.; width of perradial columns of arm disk, 12 mm. ; subgenital 
porticus wide and unitary; naked upper arm, 20 mm. long; length of 
the abaxial side of the mouth-bearing part of each arm, 35 mm.; 
length of the terminal naked axial filament of each arm at least 
40 mm., but all are broken at their ends. 

There is a thick felting of short filaments upon the arm disk. 

The circular muscles are unitary, being only partially interrupted 
in the eight principal radii. 

The eight radial canals are each about 3.5 mm. wide, and in addi- 
tion there are about 8X10 slender radial canals, all of which anasto- 
mose with one another and with the eight chief radial canals, form- 
ing a wide network in the subumbrella. 

In formalin the eight chief radial canals are violet. 

Schultze describes this medusa from Ternate and from Amboina, 
Malay Archipelago. 
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TABULAR DESCRIPTIONS. 


Table showing the chief characteristics of Philippine Scypho- 
medusae. This table is designed to enable one to recognize each 
species from its most conspicuous features, but it must be used with 
caution, and is worthless for the medusae of regions other than the 
Philippines. 

Family CARY BDEIDAE. 


Bell high, pale milky colored, more or less rectangular. Four 
small niches on the sides of the bell alternating with the tentacles. 
A minute club, bearing several eyes, is set within each niche. The 
tapering flexible, pale pink sharply stinging tentacles arise from the 
ends of stiff, spatula-shaped projections from the rim of the bell. 


1. Bell about 14 inches high, only slightly higher than it is wide. Four ten- 
CSC eae aa SIS ae he a ei ee Carybdea rastonit. 

2. Bell about 9 inches high, about twice as high as wide. Four tentacles. 
Carybdea alata, var. grandis. 
8. About 28 tentacles arising from the ends of four stiff finger-shaped clusters 
of projections from the rim of the bell___----~-~- Chiropsalmus quadrigatus. 


Family CORONATE. 


These medusae have a deep constriction, or ring-furrow, cutting 
into the sides of the bell. 


1. A deep-sea medusa, purple-brown or claret colored. Usually about 2 to 6 
inches high. Sixteen marginal lobes, 12 tentacles. Bell conical or dome- 
like with a deep ring-furrow extending around about one-third the way 
up the side: of the (bellj222222 202 =e eee Periphylla hyacinthina. 

2. Bell thimble-shaped, 4 an inch high, brown with darker colored warts on the 
coneave side. Swims very actively, with an incessant pulsation, near the 
Surface, in. ereat Swarms 2.) 228) fee ee Linuche unguiculata. 

8. A deep-sea medusa with flat, thick lenticular bell usually about 13 to 4 
inches wide; the central part separated by a deep constriction from the 
numerous lappets. Numerous short tentacles alternate with the equally 
numerous cleft lappets. Deep brownish red lappets and mouth parts. 

Atolla bairdii, etc. 


Family SEMAEOSTOMAE. 


Usually large medusae, with marginal tentacles. Without a ring- 
furrow in the bell. With a single cross-shaped mouth at the middle 
of the concave side of the umbrella. Often seen in harbors. 


1. Animal blue-violet with purple streaks on the outer side of the bell, eight 

long, tapering tentacles, and four long, flexible curtain-like lips. Bell about 

2 inches wide, and lips 3 inches long________________-__— Pelagia panopyra. 

2. Sixteen areas of reddish-rosin colored dots radiate outward in a spokelike 

manner from the center to the bell margin. Twenty-four tentacles and 48 
marginal lobes (16 smal] and 32 large). Bell about 5 inches wide. 

Chrysaora melanaster. 
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(3 and 4.) Resemble Chrysaora melanaster, but there are 40 tentacles. 

3. Marginal lobes not highly colored_____-_----- Dactylometra quinquecirrha.* 

PMarcingal LODCS:7éd 2.255... See ee eee Dactylometra africana. 

5. Resembles Dactylometra (3) in general appearance, but the color is more 
yellowish, and there are only 16 tentacles. Bell about 4 inches wide. 
Thirty-two cleft marginal lobes_________________-__- Sanderia malayensis. 

6. Bell only about 4 inch wide, translucent, 24 tentacles, 32 marginal lobes, 8 
simple radial canals, alternating with 8 complexly branching canals on the 
coneave side: or, che) Nello 2eu ae woe ee Discomedusa philippina. 

7 and 8. Bell genatinous, about 10 inches wide or larger, hyaline or slightly 
milky, with 4 whitish or pinkish horseshoe-shaped genital organs near the 
center of the bell. 4 long, fleshy lips. More than 100 short tentacles. 
8 simple and many branched and anastomosing canals all of which are 
conspicuous, due to their milky color. 

fagoiclerts. in the, bell-manrgine 28 es eo os oe Aurellia aurita. 

Sato clefts) in the pell-manginuse * 328k 2 ee Aurellia labiata, 


Family RHIZOSTOMAE. 


Usually large medusae without marginal tentacles. With nwmer- 
ous minute mouths, the frilled tentacle-bearing lips which super- 
ficially resemble sea weed. Mouths bern on 8 more or less branched 
projections (mouth-arms) arising from the center of the concave 
side of the bell. Common in harbors in the East Indies. The gelatin- 
ous substance of the bell is often remarkably rigid. The branched, 
frilled, and tentacle-bearing mouth-arms are often greenish or red- 
dish in color, thus giving the appearance of some sort of vegetable 
growth arising from the center of the concavity of the bell. 

Living on the bottom, slowly pulsating, “lying on its back,” with 
the concave side of the bell, and its 8 mouth-arms, and mouths upper- 
most; remaining for hours, or days, fixed at one place and rarely 
pumnmine through the water _..---2-2- =o en Cassiopea. 
1. Bell flat, about 4 inches wide, without a concavity where it lies upon the 

ground. Olive-brown in color with about 18-22 triangular large whitish 

spots in the radii of the marginal sense organs. 38 small white streaks near 

the bell margin between the large triangular spots. 8 bifurcated mouth- 

TISTR SS ene en ce ser a al ER RS OS Cassiopea andromeda, var. baduensis. 

2. Bell olive green about 6 inches wide with a suckerlike concavity where it 

touches the ground, Dull inconspicuous, white bands radiate outward in 

the radii of the 16 or more marginal sense organs. The leaflike append- 
ages of the mouth-arms are opaque white. 

Cassiopea polypoides, var. culionenus.* 

8. Bell about 11 inches wide. Numerous large ribbonlike appendages on the 

Mouch-ATIMS, 45. iNnChesp long eam ec ter i ee ee Cassiopea medusa.* 

Large free swimming medusae a foot or more wide with a more or 
less conspicuous dome covered with wart-like projections at the center 





1 See S. F. Light, 1914, Philippine Journal of Science, vol. 9, section D, p. 198. 
2Tdem, p. 201. 
3Idem, p. 204. 
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of the convexity of the bell. The dome may be sky blue, rose- 
colored, or amber colored and the bell blue with reddish spots and 
markings. Mouth-arms fused forming an eight-sided prism, flaring 


outward below. Gelatinous substance tough_-----------~-- Cephea. 
1eeoome-vlows warts small=2 255) ho eee eee Cephea octostyla. 
2) Dome high: warts: conspicuous===]2 22s ee Cephea cephea. 


Bell amber colored, about 9 inches wide, with a smooth central 
dome without wartlike projections. Clusters of grapelike append- 
ages on the eight leaflike mouth arms. Windowlike openings in 
the membranes of the mouth arms. Marginal lappets of the bell 
SEROEE GIN OVE cee cre eee ere ee Cotylorhiza pacifica. 

Bell smooth, hemispherical, about 8 inches wide when full grown. 
Deep uniform, purple-brown. The commonest medusa in brackish 
water canals in shallow water along shore in Manila Bay in No- 
vember and. December 4222 ua L Ls ees Catostylus purpurus. 

Similar to the above but with irregular purple brown spots over 
the convex side of the bell. No filaments on the mouth arms. 

Catostylus townsendt. 

Similar to Catostylus townsendi but with numerous long filaments 
on the mouth arms. The longest ones being near the outer ends 
Ob Ne Month Armes 22a ee Acromitus maculosus.1 

Bell high, domelike, 44 to possibly 12 or more inches wide, slightly 
granular on the convex surface. Yellowish-white or cobalt blue. 
Eight tapering mouth arms without filaments or other appendages. 
Common in the mouth of Brisbane River, Queensland, Australia, but 
widely distributed over this general region___-_ Catostylus mosaicus. 

Bell about 84 inches wide, smooth, evenly rounded, flatter than 
a hemisphere, milky-yellow, with smooth convex surface. Slender 
tapering filaments in the eight mouth arms. No prominent spots in 


the convex surface of the bell > eS 2 ee eee Lychnorhiza. 
1. A single long filament at the pointed end of each mouth arm. All other 

filaments Very Short...) 222 ee ee Lychnorhiza bornensis. 
2. With numerous long filaments on the mouth arms_____ Lychnorhiza bartscht. 


Bell smooth, about 24 to 34 inches wide. With eight mouth arms, 
each tapering to end in a long naked more or less club-shaped fila- 
ment. This small medusa pulsates and swims rapidly, is usually 
greenish or reddish brown, and is common in harbors in the Kast 
Indies. 


1. Bell blue, greenish, olive, or brown with solid white, brown or yellowish, 
spots. The eight terminal clubs on the mouth arms each as long as the 
Giameteriot the spe) ee ee oo eee Mastigias papua. 

2, Bell reddish brown, with ringlike spots of white and brown. Eight terminal 

clubs only about half as long as the diameter of the bell___M astigias ocellata. 





1See S. F. Light, 1914, Philippine Journal of Science, vol. 9, section D, p. 212, fig. 4. 
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Bell fiat, about 24 inches wide, light green with grayish white 
spots. Eight laterally flattened mouth arms, each ending in three 
expansions, eight simple radial canals in the radii of the eight mar- 
ginal sense organs and a network of vessels between these canals 
and on both sides of the ring canal. No appendages on the mouth 
ARR ere re i Ee eee Phyllorhiza luzoni. 

Similar to Phyllorhiza luzoni in general shape, but there is no 
ring canal and there are numerous small clubs upon the eight mouth 
arms, especially at the center of the disk__---__-_-__- Versura maast. 

Bell 15-20 inches wide, flat topped and thickly covered above with 
flexible tapering projections, the largest near the center. The mar- 
ginal lobes are greatly extended, forming tapering filaments. The 
mouth arms are perforated with windowlike openings and bear 
numerous long filaments. Common in Harbors, Manila, and west 
coast of Palawan in April and May: 

1. Twelve to 16 marginal sense organs and 70-80 long tapering marginal lobes. 
Purple, violet, and rose pink are the prevailing colors of the animal. 
Lobonema mayeri.* 

2, Only eight marginal sense organs and 32 marginal lobes. Colors not so bright 
as in LZ. mayeri, and the bell may even be white_________ Lobonema smithii. 

Bell 4 or 5 inches wide. Eight very long, “ snakelike,” mouth arms 
with frilled “ seaweedlike’” mouths all down their sides even to the 


RM GILES ce ee Thysanostoma thysanura. 
Similar to Thysanostoma thysanura, but the eight arms end each 
Ae MCUs a ee a ne a es Lorifera lorifera. 








1See S. F. Light, 1914, Philippine Journal of Science, section D, vol. 9, p. 217, figs. 7-9. 
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. REPORT ON THE CHAETOGNATHA COLLECTED BY THE 
UNITED STATES FISHERIES STEAMER “ALBATROSS” 
DURING THE PHILIPPINE EXPEDITION, 1907-1910. 


By Extis L. Micuazt, 
Of the Scripps Institution for Biological Research, La Jolla, California. 


INTRODUCTION. 


This paper is based upon the chaetognatha collected by the United 
States Bureau of Fisheries steamer Albatross during the Philippine 
expedition of 1907-1910. Chaetognatha were taken at 46 stations 
scattered between the parallels of 21° 31’ north and 5° 36’ south 
latitude, and between the meridians of 117° 53’ east and 127° 44’ 
east longitude. The collection is represented by 12 species of Sagitta, 
of which one, Sagitta philippini, is apparently new; one of Pterosagitta; 
two of Hukrohnia; and one of Krohnitia. ‘The species of Sagitta, in 
order of the number of specimens obtained, are: S. enflata, (2,800); 
S. hexaptera, (700); S. ferox, (600); S. pulchra, (550); S. neglecta, 
(425); S. bedotr, (3850); S. decrpiens, (160); S. serratodentata, (100); 
S. planktonis, (85); S. minima, (2); and one each of S. macrocephala 
and S. philippim. Pterosagitia is represented by 32 specimens of 
P. draco; Eukrohnia by 6 specimens of #. hamata and 5 of EF. rich- 
ardi; and Krohnitta by 3 specimens of K. subtilis. 

Most of the material was preserved in formalin and is in excellent 
condition. In some cases, however, alcohol was used. Specimens 
preserved with it are distorted and the tannin extracted from the 
corks of the containers has turned most of them quite black, ren- 
dering identification uncertain and, in some cases, impossible. But, 
in so far as the collection permits, tables of diagnostic measurements 
are given for each species, enough measurements being made on each 
individual to enable reconstruction of its outline. Otherwise, the 
species are not further described except for those concerning which 
need of description is indicated by the literature. In lieu of descrip- 
tions, however, references are given to those published in other 
reports, particularly to Ritter-Zahony’s (1911) revision of the group, 
which, with two or three exceptions, is adopted as my basis of 
-classification. 

In order to make the report as serviceable as possible, keys are 
supplied for identifying not only those species obtained during the 
Philippine expedition but all the species in the group. Several new 
species and five new genera have been described since my last (1911) 
report. In addition, Ritter-Zahony (1911) has called attention to 
and admirably illustrated specificities in the presence and absence 

235 


- 


236 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


of rays in the lateral fins. In devising the keys these specificities 
are used and, except for Sagitta maxzvma (Conant), which I still find 
impossible to separate from S. lyra, every species recognized as valid 
by Ritter-Zahony (1911) and several others described subsequent to 
his report are included. There is great need of keys for identifying 
poorly preserved material, but the minute structure of seizing jaws 
and other skeletal parts of the head, upon which such identification 
depends, is still undescribed in nearly half the species. The keys 
included in this report are therefore adapted only to the identification 
of well-preserved specimens. 

The area covered by the expedition is too large and the hauls 
were too scattered to yield definite information concerning the dis- 
tribution of the various species obtained. As pointed out elsewhere 
(1916, p. XVIII), variability in plankton distribution is enormous, 
and hydrobiological relations are too complex to be revealed without 
frequently repeated collections in very restricted areas and searching 
hydrographic observations corresponding in time and place to each 
net haul. Even though thousands of individuals of one species and 
none of another be obtained by a single haul, no conclusion is justi- 
fied other than that the former species was obtained and that the 
latter was not obtained. Such data afford no adequate evidence 
for concluding that the former species is more abundant in or more 
typical of that particular locality than is the latter. Had 20 or 30 
hauls been made at each station with nets of similar filtering capaci- 
ties, sufficient evidence for such conclusions might have been obtained. 
But rarely more than one haul was made at each station, so the data 
yield little else than records of occurrence. These records are given 
for each species. 

In comparing the species occurring in the Philippine region with 
those obtained from the vicinity of San Diego (the only coastal 
region of the Pacific off either of the American continents from which 
chaetognaths have been described), two interesting and suggestive 
facts come to light: First, those species obtained in largest numbers 
from the Philippines are those which, as a rule, occur rarely, if at all, 
in the San Diego region, and the opposite. Second, of those species 
common to both regions, the number of teeth is greater in Philippine 
specimens. 

This is contrary to what might have been expected. For, judging 
from the fact that chaetognatha collected under the auspices of the 
Scripps Institution from as far south as 23° north, off Lower Cali- 
fornia, are essentially like those within the San Diego region proper, 
and, realizing that this is but two degrees north of the northern 
boundary of the Philippine area from which chaetognatha were 
obtained, one would naturally infer a close relationship between the 
Philippine and San Diego faunas. To find it quite the reverse is 
therefore suggestive of a fundamental and far-reaching difference in 
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the other faunas, and so of the whole economic and fisheries situa- 
tions of the coastal waters on opposite sides of the Pacific at corre- 
sponding latitudes. Extensive exploration of the Pacific, particu- 
larly of the coastal waters of Central and South America, is needed, 
however, to discover the full significance of what is here so clearly 
indicated, and it is regretted that no chaetognatha are described 
from these regions. But, in spite of this, it seems probable, from the 
meager data at hand, that conclusions reached through explora- 
tions in the western Pacific are largely inapplicable to the waters of 
the eastern Pacific, and the opposite. Some space is therefore taken 
at the close of the paper in briefly comparing the Philiippime and San 
Diego chaetognatha. It is hoped this will emphasize the need of 
more extensive explorations, and that it may add its mite toward a 
better understanding of the fishery problems of the Pacific Ocean. 


KEYS FOR THE IDENTIFICATION OF THE CHAETOGNATHA. 


Ritter-Zahony (1911) has been the last investigator to thoroughly 
revise the chaetognatha. He recognizes six genera—Sagitia, Ptero- 
sagitta, Spadella, Eukrohma, Heterokrohnia, and Krohnitta. Sub- 
sequently Germain and Joubin (1912) added two more—Pseudo- 
sagitta and Krohnitella. All are probably valid with the possible 
exception of Spadella and Pseudosagitta, the status of which is baf- 
fling. Mostof the differences given by Ritter-Zahony (1911) between 
Pterosagitta draco and Spadella cephaloptera are certainly no greater 
than that between those species of Sagitta in which the skeletal part 
of the vestibular ridge is present and those in which it is absent, and 
this difference is clearly of subgeneric rather than generic value. 
On the other hand, Conant’s (1895) description of Spadella schizop- 
tera, although fragmentary and wholly unsatisfactory, reveals a close 
affinity between that species and S. cephaloptera and at the same 
time makes the genus to which it belongs unmistakably distinct 
from Pterosagitta. Furthermore I have seen specimens of neither 
S. cephaloptera nor S. schizoptera, and it seems best, therefore, to 
tentatively recognize Spadella as valid in spite of the fact that the 
characteristics by which its one well known species, S. cephaloptera, 
differs from P. draco seem of subgeneric value. 

The validity of Pseudosagitta is ably discussed by Baldasseroni 
(1915, p. 101), who holds its single new species P. grimaldi to be 
synonymous with Sagitta lyra. The differential characters described 
by Germain and Joubin (1912, p. 6) are certainly such as to suggest 
this synonymy and I find myself in agreement with Baldasseroni. 

In the following keys seven genera are therefore recognized, of 
which Sagitia is represented by 23 species, Hukrohnia by three, 
Spadella by two, and each of the others by one: Pterosagitia draco 
(see p. 264), Heterokrohma mirabilis (Ritter-Zahony, 1911, p. 42), 
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Krohnitta subtilis (see p. 269), and Krohnitella boureet (Germain and 
Joubin, 1912, p. 133). 


ie 
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KEY TO GENERA, 


Tworpairs of rows ol teeth: 2...) neu. fg ssel) Tee pees ee ie eee ere 2 
Teeth entirely absent, or only one pair of rows present...........-..------ 4 
Two pairs of lateral fins, the posterior pair being partly on body and partly 

on tail. Fins completely or incompletely rayed; anterior and posterior 

pairs sometimes connected by narrow membrane. ...........---.------ Sagitta. 


. One pair of lateral fins, or two pairs of which the posterior one is entirely 


confined to the tail-segment. Fins completely rayed..........---.-..--- 3 


. One pair of lateral fins confined entirely to tail-segment. Collarette massive, 


extending to tail-septum and spreading out over fins. Greatest width 
shghtly anterior to tail-septum, and exceeding half that of the body. 
Ventral transverse muscles absent. Anterior and posterior teeth both 
exceed six/in mumibert 2100 SF. et CAC ee oe saa Pterosagitta. 


. One pair of lateral fins confined entirely to tail-segment, or two pairs the 


posterior one of which is confined to tail-segment. Collarette present but 
not massive. Greatest width slightly behind head, less than half that of 
body. Ventral transverse muscles present in body-segment only. Neither 
anterior or posterior teeth exceed five in number.............-------- Spadelia. 


. One pair of lateral fins partly on body and tail. Collarette absent. Ventral 


transverse muscles present in both body and tail...............-- Heterokrohnia. 


. Lateral fin begins at or in front of ventral ganglion and extends onto tail but 


never to seminal vesicles. Ventral transverse muscles present in anterior 
third. .of body." ‘One pair of tows of teeth:—. 22.5255. foo. eclscce doe Eukrohnia. 


. Lateral fin begins about half-way between ventral ganglion and tail-septum, 


and extends fully to seminal vesicles. Ventral transverse muscles absent. . 5 


. Head small but wider than body. Less than 50 per cent of fin in front of 


tail-septum. Width of body less than 8 per cent of total length. One 
pair of rows of teeth. Seizing jaws delicate, but not filliform......... Krohniita 


. Head small, narrower than body. More than 60 per cent of fin in front of 


tail-septum. Width of body exceeds 9 per cent of total length. Teeth 


absent. Seizing jaws filliform................--.-- a SEAR. JE Krohnittella. 
KEY TO SPECIES OF SAGITTA, 
Ui Collarette-absentrsg scale ta. 3s. Dts ee Eos aad | an age a 2 
qwollaretteypresentsjes2t. soe eatect 26 Cele pl ge hk, phat eae cad be eee ae: 13 
ORAL DMBeIAING Jaw SeIraced ooo) sob 8 je ey a gh S. serratodentata. 
SHALL OL seIZinp yaw Not serrated Mia Coes. aa wee eee ecru nee 3 
Anterior and posterior finsconfiuent:). 2022.28. <2 eee le ahaa Seater 4 
., Anterior and,,posterior finsiseparateds<.. 254 222280. 2 ee eee ee 5 
. Both pairs of fins entirely rayless throughout at lene their anterior thirds; 
tail usually exceeds 15 per cent of total length..........--------.--.-- S. lyra. 
. Fins only rayless adjacent to body but not along outer margins; tail usually 
less than Lo "per.cent, of total fength.... 30.4224. = oo J -05 vee be eee sear S. gazelle. 
. Anterior fins longer than posterior fins............-..-.-...:---.3-.--8. philippim. 
.; Posterior fins longer than anterior fins: bes 284 see ee ees 6 
. Anterior fins entirely rayless; rays of posterior fin perpendicular to body. 
S. minima. 
. Anterior fins not entirely rayless; rays of posterior fin directed obliquely 
TOW OU YS 2.2 en Cee SEI eee OE as ns arn, Se Races aye he te ey abt ras ey tee 
. Anterior fins extend nearly if not quite to ventral ganglion..............- 8 
. Anterior fins never extend within half their length of ventral ganglion. . - - 9 


. Both pairs of fins with rays throughout; mature ovary short and thick, not 


reaching anterior limit of posterior fins:: 4.25 yo) 7 dase soe eee S. setosa. 
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. Anterior extremities of both pairs of fins rayless; anterior fin also rayless 


throughout a narrow strip adjacent to body; mature ovary long and 
narrow, extending nearly if not quite to ventral ganglion....... S. serratodentata 


9. Tail 28-40 per cent of total length; posterior teeth 20-38, rarely as few as 17. 
S. macrocephala. 
9. Tail less than 28 per cent of total length; posterior teeth rarely exceed 16.. 10 

10. Posterior fins extend nearly if not quite to seminal vesicles; both pairs of fins 
TAV OC COTOUSUOU boon aia: s vce cee sie Ge aise nis lene cia am oniels Guieiase oe coms ass ste 11 

10. Posterior fins never extend more than % distance from tail-septum to 

seminal vesicles; both pairs of fins rayless throughout a narrow strip 
adjacdatto bodyier ss 05 wits he'd sinned agiaid ls ois smian ate slalhte ain sispdpe ic hie 12 

11. Body very transparent; interval between anterior and posterior fins always 
less than half the length of posterior fin..................-.-...-2--- S. setosa. 

11. Body semi-translucent but never transparent; interval between anterior and 
posterior fins usually greater than half the length of posterior fins..... S. elegans 

12. Vestibular ridge composed entirely of papillae; anterior teeth 0-4, rarely 5; 
posterior ten tas0=6U Lease. Hees Sse Se ped fas yie. 2 aesaieis as S. hexaptera. 

12. Vestibular ridge provided with usual skeletal parts; anterior teeth 5-12, 
rarely less than 6; posterior teeth 7-18, rarely less than 10........... S. enflata. 
13. Collarette short, not extending over half-way from neck to ventral ganglion. 14 

13. Collarette long, extending more than 3 distance from neck to veutral 
PARLE ePcr tl ee eee se eit he ta niin aloe Sinisa cua diane ae Spare eae 22 
14 -Aniterior finsdlonger than Posterior TNS. .-. 622... - S62 esse. =o ce ceecs sees 15 
14), Pos.erior fang longer than anterion fine? bi S39040. 2 obs cece case neces cleas 18 
15. Posterior fins never extend nearly to seminal vesicles...............- S. decipiens. 
15. Posterior fins extend nearly if not quite to seminal vesicles..............- 16 

16. Body transparent; anterior fins exceed 30 per cent of total length of animal. 
S. pulchra. 

16. Body opaque or semi-translucent, but never transparent; anterior fins 
less than 30 per cent of total length of animal.....................:---. Ly 
Iy.epbotn pairs ol fins'rayed throughout.....42-<--ccno-45--20-¢se-sece a S. neglecta. 
17. Anterior extremities of both pairs of fins rayless ..............---.-.-- S. bedoti. 

18. Interval between anterior fins and ventral ganglion exceeds one-fifth length 
OR FINE A SPR Bret fae sev er OE Tae ey oe leek Cee sol. Bee os oes S. bipunctata. 
18. Anterior fins extend nearly if not quite to ventral ganglion...........---- 19 

19. Collarette inconspicuous, extending less than one-fourth distance from 
TGP REO ELECAL DANSON dans ister Sh ae slo eat la aa einre 9 Se nie as ee eee 20 

19. Collarette well developed, extending between one-fourth and one-half 
distance irom neck'to' ventral ganglion...) 22222092 920. ee 21 

20. Pronounced constriction at tail-septum; sexually mature at a length of 


yO PENA essen, cen SE A UO SIM Sy lnc Re ee SECM aU eR Sumi a ds Si) S. tenwis 


. No constriction at tail-septum; never sexually mature under 9-10 mm.S. friderici. 
. Anterior teeth 10-18; exceeding number of posterior teeth.............S. helenae. 


. Anterior teeth 4-9; less than number of posterior teeth. .....-......-- S. hispida. 
. Collarette never extending to ventral ganglion. ...................-- S. neglecta. 
. Collarette extending from neck to seminal vesicles. ............... S. californica. 
. Collarette extending fully to ventral ganglion, frequently onto anterior fins, 

but. never heyond anjenoriquartare.. 6 eave sek Seca cs Somes oa Se 23 
.. Posterior fins longer than anterior fins... . 2-220. .s20-. 022.22 cl S. regularis. 
Anterior fins longer than posterion fing LAW 5 0 Pos 8S. a2 QOS 24 
. Less than 50 per cent of posterior fin in front of tail-septum............. S. ferox. 
. More than 50 per cent of posterior fin in front of tail-septum........ S. planktonis. 


KEY TO SPECIES OF SPADELLA. 


1, One pair of lateral fins entirely on tail-segment. Ventral transverse muscles 


present throughout entire body-segment.........-......-.----- S. cephaloptera. 


240 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


1. Two pairs of lateral fins, the posterior pair much larger and confined entirely 
to tail-segment, beginning directly behind seminal receptacle. Anterior 
pair extends throughout posterior third of body, beginning directly in 
front of seminal receptacles. Ventral transverse muscles present only in 
BHPGELOM Al OLHOdY)s o2 Yisiaeaseteh sa te ee Seb se meetioe S. schizoptera. 


KEY TO SPECIES OF EUKROHNIA. 


1. Anterior two-thirds of lateral fins rayless. Posterior extremity of fins less 
than half-way from tail-septum to seminal vesicles. Width of body less 
than 8 per cent of total length of animal. Seizing jaws delicate; some- 
tinies Serrated fo 7 FTI ee ees oo ee Oe ees ne Se ale ete aan keene 

. Lateral fins delicately rayed throughout. Posterior extremity of fins at 
least three-fourths way from tail-septum to seminal vesicles. Width of 
body exceeds 12 per cent of total length of animal. Seizing jaws massive; 
not Berrated FF SON BE, A Sa Ee ee ee E. richardi . 

2. Eyes without pigment. Seizing jaws 8-10, gently curved throughout. 
Pointa'siekle-shaped Ose. con ete oo. Baek beets eb bush E. hamata. 

. Eye with pigment. Seizing jaws 11-13, sharply curved in anterior quarter. 

Point slightly curved toward edge of jaw, but not sickle-shaped .....-- E. fowleri. 


~ 
bo 


bo 


SPECIES OBTAINED DURING THE PHILIPPINE EXPEDITION. 


Genus SAGITTA Quoy and Gaimard. 
SAGITTA PHILIPPINI, new species. 
Plate 34, figs. 1-4. 


General appearance.—To the naked eye S. philappini, when placed 
in formalin upon a white background, appears white in color, scarcely 
distinguishable from the background. Its head and tail, and in less 
degree its ovaries, assume a brownish-yellow color in marked con- 
trast to the body proper. On a black background the head, ventral 
ganglion, ovaries, tail, seminal vesicles, and to a less extent the 
intestine appear much more opaque than the body, which resembles 
ground glass. The lateral fins and tail fin are so transparent as to be 
invisible to the naked eye. In degree of opacity S. philippint 
resembles S. decipiens more than any other species, although it is 
perhaps less transparent. 

Characters —Collarette absent. Neck conspicuous. Lateral fields 
prominent. Body flabby, not retaining its form well; widest behind 
center, tapering gradually forward toward head and backward 
toward tail. No constriction at tail-septum. Ovaries, even when 
immature (pl. 34, fig. 1), extend beyond posterior end of anterior fin. 
Corona ciliata not observed. 

Anterior fins (pl. 34, fig. 1) rayless throughout anterior half of fin. 
They are longer and narrower than posterior fins, and extend ante- 
riorly beyond posterior end of ventral ganglion. Form triangular, 
the position of greatest width being in the caudal quarter of fin. 
Interval from anterior to posterior fins slightly greater than maximum 
width of body. 

Posterior fins do not extend caudally to seminal vesicles. More 
than 50 per cent of fin in front of tail-septum. Form triangular, 
the position of greatest width being at or just behind tail-septum. 
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Vestibular ridge (pl. 34, fig. 3) well developed with large papillae. 
Wing of ridge covers all but the first two or three teeth, the notch 
extending to the fourth or fifth. External process long and blunt. 

Anterior teeth (pl. 34, fig. 2), nine in number. They are short, 
broad, closely set, and diverge but little distally. 

Posterior teeth (pl. 34, fig. 3), 20 im number. They are long, 
narrow, closely set, and diverge even less than do the anterior teeth. 

Seizing jaws (pl. 34, fig. 4), six in number. Point with an oval 
base imbedded between 20 and 25 per cent of its height into shaft. 
Top of shaft and base of point converge toward edge of jaw. Edge 
of shaft provided with narrow crest. Pulp canal central and slightly 
swollen at base of point. Pulp evenly distributed. 

Only a single specimen was obtained. Its measurements follow: 


Caer URES a ENO A te a ee en Le ee ed 13 mm. 
UE bree Age fate eh eR a RO A Se EI Eh 5. 5 per cent of length. 
meme nvainiatie hermes en ate ee em AN Sd Be ene ae 23 per cent of length. 
Tip of tail to posterior end of ventral ganglion. .....-....-- 70. 5 per cent of length. 
Henpihitet ventral cangliom. 6.95043 ML Ps Ae A 6. 5 per cent of length. 
Reéneth: of posterior fine) susrpetage. ois. bee lies - = 22 per cent of length. 
VAC HOR WOnLenon fim rt ES Sh a Pho tl ee 4.5 per cent of length. 
Interval from anterior to posterior fins..........----------- 6 per cent of length. 
Per cent of posterior fin in front of tail-septum. -.......-.-.-. 60 per cent. 
Menmiimor arvertor te eee cee See oe eee eee eee oho 30 per cent of length. 
WVadi anterior time C2 URI NODAL. OE a SO 2.5 per cent of length. 
Anterior fin extends beyond posterior end of ventral ganglion 

pps ne BE A ae) ed a Aan del at ey ee i ar 2 per cent of length. 
Ovary extends beyond posterior end of posterior fin by. .... 14 per cent of length. 
EC CRIOEIECE EM ep ea eta toe Meee aac ee as Me ie So RTE ae oct 9-9 
Posterior teeth........-...-. PREIS ORE anager Sha 20-(?) 
Seranputiwed © O88 Oe VRE Pei DITO) FO RS 6-6 


The single specimen (Cat. No. 17801, U.S.N.M.) was taken from 
the surface May 14, 1908, off Uanivan Island, at station D 5240, 
latitude 6° 49.5’ north and longitude 126° 15’ east. The same haul 
also yielded 130 S. enflata, 10 8. feroz, 6 S. hexaptera, 1 P. draco, and 
75 S. decuprens. 

S. philippini bears a strong resemblance to the latter species, but 
differs from it in several important details: In the first place, it has 
no trace of a collarette, although this structure, while not pronounced 
in 8. decipiens, is conspicuous. Again, the ovaries of S. philippina, 
though not fully mature, extend nearly to the middle of the anterior 
fin, while in S. decipiens they do not, when mature, extend beyond 
the anterior limit of the posterior fin. Further, the posterior fin of 
S. philippini is rayed throughout, while in S. decipiens (pl. 35, fig. 8) 
the anterior fourth or fifth of the fin is rayless. Lastly, the seizing 
jaws of the two species are quite different (pl. 34, fig. 4, and pl. 37, 
fig. 22), the jaw in S. philippini being provided with a narrow but 
conspicuous crest, which is missing in S. decipiens. 


242 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Altogether, these differences would seem to justify the description 
of a new species, even though it may later prove to be synonymous 
with S. decipiens. Had more than one individual been obtained, I 
should feel certain of the validity of S. philippini, but as the matter 
stands this single specimen might with as much justification be 
regarded as an abnormal S. decipiens. 

SAGITTA ENFLATA Grassi. 
Plate 38, fig. 28. 
Sagitta enflata Grasst (1883), p. 13.—Fow.eEr (1906), p. 8.—Ritrer-ZAHONY 
(1911), p. 18.—Micwasgt (1911), p. 28. 

This species is represented in the Philippine collection by approxi- 
mately 2,800 individuals. They usually exceed 20 mm. in length, 
and the largest taken measures 31.5 mm. In the San Diego region, 
on the other hand, the specimens rarely exceed 18 mm. in length, the 
largest recorded (Michael (1911, p. 29)) measuring only 21 mm. 
Again, the anterior teeth number 6 to 11, typically 7 or 8, in the 
Philippine specimens, while they number 4 to 8, typically 6 or 7, in 
San Diego specimens. Similarly, the posterior teeth number 9 to 15 
in the Philippine specimens, the usual number being 14, while they 
number 6 to 12 in San Diego specimens, the usual number being 10 
or 11. In all other respects, however, specimens from the two 
localities are in agreement, and the Philippine specimens agree in 
size and number of teeth with specimens described by Fowler (1906 
p- 8) from the Siboga region. 

One puzzling fact is revealed by the Philippine collection. The 
ovaries in most of the larger specimens are barely approaching 
maturity, only one case of complete maturity having been discovered 
in individuals exceeding 20 mm. in length; but among individuals 
under 16 mm. in length many have mature ovaries (pl. 38, fig. 28). 
In my San Diego report (1911, p. 56) a table is given of specimens of 
S. enflata arranged in three groups according as their ovaries were 
mature, approaching maturity, or remote from maturity. In the 
first group the specimens varied in length between 12.5 and 19.5 mm., 
in the second between 15 and 17.5 mm., and in the third between 8 
and15.5mm. Obviously, these facts are open to two interpretations: 
First, the ovaries in San Diego specimens attain maturity only once 
and that after a length of 12 mm. is reached; and, second, the ovaries 
in the same individual become mature periodically, first when the 
individual is not less than 12 mm. in length, and subsequently after 
it has grown larger. If the second interpretation is eliminated, how 
is the relation between length of individual and stage of maturity of 
the ovary in the Philippine specimens to be accounted for? It could, 
of course, be readily explained on the assumption that two species 
had been confused, but I am unable to discover any other differences 
even remotely indicative of more than one species. In Table 1, for 
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example, No. 9 alone had mature ovaries, but its measurements agree 
with the other larger and immature specimens. 


TABLE 1.— Measurements of Sagitia enflata. 
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1 Al] measurements made in per cent of total length of animal. 
2 Per cent of posterior fin in front of tail-septum. 

Distribution.—S. enflata was collected from 39 stations, or 85 per 
cent of the 46 stations at which chaetognaths were taken, a total 
of approximately 2,800 specimens having been obtained. Of the 39 
stations 8, or 21 per cent, were mesoplanktonic, while 31, or 79 per 
cent, were epiplanktonic, and 22, or 56 per cent, were surface stations. 
From the 8 mesoplanktonic stations a total of 247 specimens was 
obtained, or an average of 31 per station, while from the 31 epiplank- 
tonic stations a total of 2,559 specimens, or an average of 83 per 
station, was obtained, and from the 22 surface stations a total of 
1,476 specimens, or an average of 67 per station, was obtained. 
These data, together with the fact that all subsurface hauls were 
made with open nets, make it clear that S. enflata occurs typically 
in the upper epiplankton of the Philippine region. 

The northernmost record of its capture during the Philippine expe- 
dition is 14° 21’.5 north and 120° 23’.3 east in the China Sea near 
southern Luzon. The southernmost record is 5° 36’.1 south and 
127° 7’.6 east in Buton Strait. The easternmost and westernmost 
records are 127° 44’.0 east and 1° 3’.0 south, south of Patiente Strait, 
and 117° 53’ east and 21° 31’ north in the China Sea off Hongkong. 
The largest number (950) was taken February 7, 1908, at 8.05 in the 
morning from 25 fathoms by an open 0000 grit-gauze net towed 
horizontally 9 fathoms above the bottom of the Sulu Archipelago, 
near Basilan Island, at 6° 44’.2 north and 121° 47’ east. Other 
species taken in the same haul are: 318 S. bedoti, 217 S ferox, 116 
S. pulchra, 2 8. hexapiera, and 19 P. draco. The complete records of 
its capture are given in table 2: 


BULLETIN 100, UNITED STATES NATIONAL MUSEUM, 


244 


*pajyTM10 a10Y oe OTA ‘940 “WJlIp JO souvRysIp ‘s[NVY Jo uOTeINp ‘pesn snyeivdde SuI4d9T[00 SUIMIONUOD S[TB}op 


peoao. [[14 (O16T “qaodoy s,souoIssTurMI0,) UT ‘TPL "ON *00q Solos] JO Nveing) wortpedxg ourddyy oy} Jo sp1090% aTydevis01pAP Pu SUISpdIC] UT SUOTIL4S OSE} 0} GOMGIOJOY 1 








9G8LT 
SO8LL 
PE8LT 
9S6LT 
E@8LT 
OSSLT 
T68LT 
O78LT 
GISLT 
SI8LT 
G28LT 
SI8Z1T 
GISLT 
LO8LT 


OT8LT 
STSZT 





IISLT 
OISLT 
608LT 





808LT 
LOSLT 


9082T 


FOSLT 


SOSLT 
LI8L1 
£0821 
GO8LT 


08 
pS 
Gol 
It 


€& 
q¢ 
Gt 


69T 
6P 
91 
99 
ISP 


Tg 


*suour 
-toads jo 
1oquinN 











“yang 

‘Jang 

‘yang 

‘Jang 

‘Jang 

‘yang 

‘yang 

“ANS 

“JMS 

‘yang 

‘Jang 

006 

Oi 

‘yang 

“yang 

0G 

00¢ 

02 

CIT 

) G9 

) “yang 
CTL 

) ct 

) 00t 
062 

) ‘Jans 

) 

) 

) 

) 

) 


bem een 
Oe TT Oe 
wens NS wee 


me 
a 
Co 


asd 
nN 


aoOan 


Bae Oe Oe 


“Jang 
‘Jang 
“JMs 
“Jang 
OSG 
“yang, 
GB 
“jg 
L “Jans 
GZ 
OOT 
“yang 
LE 





oF 


“m10}40q “[ne A 


“smmoyyey ul yydog 


. 


ee 
eo 


NANSCOCWMANR TA ANAMMIAANNN 


. 


. 
. 


. 
. 


AE NKOOE KOA EK OE H OSHA OOK MOOK AREER EEE EAR Eee 


. 
. 


FSSSeSSSSSeSeSeesedesesdededdededdddede 
AAAS AA AAA AAA AAR AAAS AAG BAA AA AAA AA0,6.6, 


. 
. 


OW MAD DMM HAMAR HMICOAMDSOHNMMIANS MIND HOWAN WH HH 1N 


AONSCHMOMOMOMMAADMMO DMO Dare 


“OU, 


6061 0S *20C 
6061 ‘6% “00d 
6061 “OT *00C 
6061‘ “eC 
606T ‘ZS “AON 
6061 ‘61 “AON 
606T ‘ZT “AON 
wteeeet peers 
6061 ‘61 “sny 
tenner gpm" 
6061 ‘IT “sny 


6061 ‘F “sny 
6061 ‘2 oune 
6061 ‘2 ABA 
S06 ‘Ez *00C 
8061 ‘ZZ “98d 
8061 ‘9 *AON 
8061 ‘¢ “AON 


3061 ‘2% ATne 
weet ptt 
061 oun 
8061 ‘FI ABW 
tees" Oprett 


061 ‘2 AB 
goer ‘¢ Av 
sos *¢ AvW 


weeet=" pee 
8061 F6 “idy 
eoee oe Oese 
goer ‘s ‘idy 
S06 ‘TS “UN 
806T ‘OE “LEN 
Jeeeest gpe-*s- 
8061 FG “IW 
. 8061 63 “19d 





806112 “VT 
806T (S “ded 
8061 “de 
806T ‘9 “ueL 
“018 













































































oe ae ole ee ela ees ig ee Seg ee cee ees {ROT aed COSCO MAL ec nO acer ole |e micas O ZL9¢ °C 
“""" qreI4g Tesstovy{ UI ‘puvsy n{nuivpy | “YH OOS SIT | “S F6l & 699¢ "Cd 
Pi te), ES Se, ae UIBINS MOG is HO) 2a Caines) Ledcems 6f9S °C 
=e oe PES eee en Se Sai aie ee pee AL LO TLS MPC Tig OMT LLC GS Mle: MO) on Raieica tell sce | Omescn ml £e9¢ “a 
ae eae e ee ts Seay oe a aE esesseg eoonjom | “AS TE 91 | "S g's O CIS¢ “C 
sores ocr cmescseeccs-===-nmesy seqoreo ‘Avg IUMmOT | °m 00S ZL) °S $0r 0 TL9¢s °@ 
“"""pue[sy Ofof 1@eN | “HS'9F OZT | °NO TS ¢ ecg “Cd 
Se gis git ee Sigs ae ee ee OD peer ond RC Ges Cit ae MO Monn, ores °a 
sorcereoorss"-cpupsy SOIseN pus iolmbig Woomyog | “HA S'FS SSL) "NZE 6 6ESo “A 
Peaster © alee ® Siig” ASS SR i eS ie eae aie aa Qa's Bese Seis =e OP aes lise ES Ge GCL ab NY Gar ao Tess °d 
spb srrccesscecmoececen aes ce-SpDusis, [OVO pus JolMnbig Weemjey | “MGS EZ | "NS 9c 6 ecs “C 
oe BES tev "-7-"""--QBvUepUIY] ‘JUIOg UL[eqvovy Jo seq | “AS 9E FL | N8 LE 8 OOSS “CA 
eet oe S = . =s""-"5""-OZ17] JO ISBvayINOS | “Hb EZl| "NGL &. ocr “ad 
sigs eige siao tin pie pie rec ea ere ie Sara TOMO FO1SEM |e AAO) | OGs OCR: paNG Once. ay lm a amea 
Seen ges” as crotsseeo" 9" - DURST UeMe[eg ‘punog vkvdmerey | “AZ FL GIT | N8S¢o OL | OFS “CG 
vingig«/2Biga eS TS? Sig's Sis Pisin Se 5 In a ee aie Se a ee ae ee: eee) Oral Names pia | UGE a 
eee ie Siig oe F “--*--"-300ysu0RH yO “eog vulyg | "A €¢ LIT|"N Ts 12 | 61e¢ a 
Sabie Rigi — sce c ic ercct aan ee SOM TO OOO TOTO 4Sam |e NOs Ome Gl |meNG cae her ak 8825 “CG 
njefele = \sisichnio (Sta Slaia = aval mse OS Sie cise = age oie ero eae OD gee all Aa ee CN ee Oe wel Os ECL 
- a ee ee eee Se EE Se Ae ee oe a “O1OPUTW JO 4SBA | “UG LE TL) "NG LE GL Z9CS “CA 
sieigteie Seieiet rem «Siete caine Tis cisipaisio Sis et Bee eer AR Epa yale “Gel Ope CGN PNGOmO ra OSS “A 
gga” Sern eae x : i See? eS ee Op'--""| "A L‘oh F2E} "N00 OT | P8eS a 
SOOT SSO SI ISSO OS OSes uVAeig pay OG OO alAWKLVULaaPall MGig Ma Ay eNl adie yet). ANC | eters al 
aes oae) 2 = cio melee o/elals cine sie cs Se Snrie cio ee "Se OO PULNIO ISB lle; teas ComaLGL| MNGohod meme LOee ° 
$ agmiessiaieiee!s sci inis Smseiee sacle STON ISOTOG) JO UNOS sBoReeUIy) leer Coe OGL. | eNicnol ern 9ZzS “A 
SYaieiatn’ oie) lee oe 0 = sie) ig melee = SiS aie rm SS es ae 0 Dirge alec iste LG LCL || IN CinP orem PocS “A 
mua eee ee “uozn] pues onbnpuley usomMjog | "HS cZ IZ1|°"N 9 ESI | Sees a 
wiajeietn"ajejain sinpnin einiere.sserw Arial «= gre’ anietes= Wats hese been ioteiaie lei dele ness a (7) eae aa meee PGI | pO NG Gay PaO ap OOaerGL 
iclelnia (oie (Ginisici> = =/eioistais)= sin =!- (Piao nica =| a TOT Sten Gr) ULOuUITOUL WG) wes AEG Ome POL || ANIME Y BLO em GOL ol cL 
a, ponies Ses elen pene aio SOIsON FO ISG! (led SouOLe |), Wes Ole SCL Ine Nae. BOL 061s “A 
a siete tata pric vic heirs teaes™ ace erel banter laa eee SsOISON pus Avuvg UooAjJog | “HS Sl Zr| “NG eo 6 9si¢ “a 
wise Okay eRe BLS 3 : : soci sw ietoin mtel= nici -sin= a0) pare eeu PGa- OGL |. coum ham aecaba Gl 
Pieletateln otc eineisi= ois -ieieie stei- oles -/-/stai- = Siac abc OS USNG Ty PUUIS SO DLO ule Hue cane OCLs) ag Niece cums lene Oe trash 
we trtef a onsale = eiete rioleie lm isi e'='= Sim aig, sities i C=) Sabana ae at eed SUB EPUCS 2 See" Sa ae ol ee ee eee Ca ee 
soeeescsesccccrcsssecses-"- DUBS] Uspiseg Ivou ‘Osefedtyory ning | "ma LF I@L| "NG pr 9 Pers “A 
Soi Ssiteacegoc aan ae oar OBUSPULAT Log SO Mu ITO). GO) MS: | rs ee Cob: |e Nie anime 6Z1S “a 
regzissee otipgie'* sorress-os-" Keueg WIeyyNos Ivou “vos NING | °A 86h T2L| “N12 6 8ZIS “a 
* rein eisisin- sce renin TO7nc DIO NOS Teo. COguealyS) His co, Ook eNU Gero” Plea LObs oC 
é ° i ° 
*AYTVOOT [B.10Ut) ‘epnyisuoyT | “opnyyey |ruoneis 








‘nyoyfua vybog fo svuasinovo0 fo spLovas aurddywq—Z% ATV], 


CHAETOGNATHA COLLECTED BY STEAMER ALBATROSS. 245 


SAGITTA HEXAPTERA d’Orbigny. 


Sagitta hexaptera pD’ORBIGNY (1843), p. 140.—Fow1erR (1906), p. 11.—Rurrer- 
ZAHONY (1911), p. 7.—Micwaku (1911), p. 30. 

This species is the second most abundant and frequent obtained 
during the Philippine expedition, being represented by approximately 
700 specimens. Most are large though immature, the largest speci- 
men measuring 45 mm. in length. Curiously, both anterior and 
posterior teeth in many specimens are entirely missing. My first 
impression was that although not seen they must be present, but 
careful dissection of several heads has made it certain that the teeth 
are actually missing. This was not noticed in San Diego specimens, 
two being the smallest number of either anterior or posterior teeth 
recorded in my (1911) report. Again, Fowler (1906, p. 13) lists the 
number of teeth in 42 specimens, one being the smallest number of 
either anterior or posterior teeth recorded. Ritter-Zahony (1908, 
p. 10), however, while recording three as the smallest number of 
anterior teeth, gives four instances in which the posterior teeth in 
individuals 33, 34, 36, and 38 mm. in length were missing. In 
attempting to account for the peculiar variability in number of teeth, 


Fowler (1906, p. 14) explains their absence in the Philippine speci- 
mens. He says: 


I believe the explanation to lie mainly (perhaps not entirely) in the length and 
slenderness of the teeth; many of them are probably torn out by the roots; certainly 
many are broken off short, for their bases may be seen stillin place. Asan additional 
weakness, the posterior teeth in older specimens often appear not to be attached to the 
bony bar with which they are united in other species, but to lie at some distance from 
it in a superficial plate of chitinous material. 


TABLE 3.— Measurements of Sagitta hexaptera.) 
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1 Ali measurements made in per cent of total length of animal. 
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H ane se signifies extension beyond anterior end of ganglion; the — signifies distance from posterior end 
of ganglion. 
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Distribution.—S. hexaptera was collected from 26, or 57 per cent, of 
those stations at which chaetognaths were captured. Of these, 8 
were mesoplanktonic, while 13, or one-half, were surface stations. 
From the 8 mesoplanktonic stations a total of only 70, or an average 
of 9 to each station, was obtained, while the 18 epiplanktonic stations 
yielded 642, or an average of 36 per station, and the 13 surface sta- 
tions yielded 491, or an average of 38 per station. It is evident, 
therefore, that S. hexaptera occurs typically in the upper epiplankton 
of the Philippine region. , 

S. hexaptera, often confused with S. elegans and with the large 
variety (S. maxima) of S. lyra, is a eurythermal, nearly cosmopolitan 
species found typically in the lower epiplankton and mesoplankton 
of the arctic, sub-arctic, north temperate, tropical, and south tropical 
Atlantic, the south temperate and tropical Indo-Australian, and the 
north temperate and sub-antarctic Pacific oceans. Its northern and 
southern limits of distribution are 74° north and 28° south, while 
the extremes of temperature recorded in connection with its capture 
are 29° C. and 6° C. A statement frequently encountered in the 
literature is that surface Chaetognatha of the arctic seas would be 
found, if at all, in the mesoplankton of temperate and tropical 
regions, the implication being that temperature plays the all- 
important part in delimiting the vertical distribution of a species. 
Obviously, the typical occurrence of S. hezaptera in the upper epi- 
plankton during the Philippine expedition contradicts this statement, 
which contradiction is further supported by Ritter-Zahony (1911, 
p. 54), who says: ‘‘Es gibt keinen einzigen verbiirgten Fundort der 
S. heaaptera aus dem Epiplankton der Meere nérdlich von 40° N.” 
Rather do the facts point in quite the opposite direction, that is 
that surface S. hexaptera of tropical and sub-tropical regions are 
found, if at all, in the lower epiplankton and mesoplankton of arctic 
and sub-aretic regions. However, until consistency of identifica- 
tion of the species obtained during the various expeditions is attained, 
and until the vertical distribution of the species in diversified regions 
is critically studied, no conclusion as to the part played by tempera- 
ture or any other environmental influence, in controlling its distri- 
bution throughout the world, is justified. 

The northernmost and westernmost record of its capture during 
the Philippine expedition is 21° 31’ north and 117° 53’ east in the 
China Sea, off Hongkong. Its southernmost record is 5° 36’.1 south 
and 122° 7’.6 east, in Buton Strait; and its easternmost record is 
127° 44’ east and 1° 3’ south, south of Patiente Strait. The largest 
number (153+) was taken August 11, 1909, at 7.49 in the evening, 
from the surface between Siquijor and Bohol Islands, at 9° 27’.5 
north and 123° 38’ east. Other species obtained at the same station 
are: 169 S. enflata, 128 S. pulchra, 50 S. ferox, and 14 S. bedott. 
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SAGITTA MINIMA Grassi. 
Plate 37, figs. 16-17; plate 38, fig. 29. 


Sagitta minima GRasst (1881), p. 213; (1883), p. 15.—KrumBaca (1903), p. 637.— 
RitrzeR-ZAHONY (1911), p. 25. 

This species is represented by only two specimens (Cat. No. 17925, 
U.S.N.M.), both of which are apparently sexually mature. Both 
were obtained on April 3, 1908, from the surface at station D. 5195, 
off northern Cebu Island, 10° 47’ north and 124° 6’.5 east. Except 
for the mature ovaries they are almost inseparable to the naked 
eye from small S. enflata. Microscopic examination, however, 
reveals several marked differences. The species is redescribed on 
the basis of these two specimens. 

Collarette absent. Body flabby and widest on a level with anterior 
end of posterior fins, tapering gradually toward head and tail. Con- 
striction at tail-septum slight or absent. Ovary (pl. 38, fig. 29) 
short, not extending to anterior end of posterior fins. Ova large 
and arranged in a single row within the ovary. Corona ciliata not 
observed. 

Anterior fins shorter and narrower than posterior fins and entirely 
rayless. They fall short of reaching the posterior end of ventral 
ganglion by nearly two-thirds the length of fins. Interval from 
anterior to posterior fins approximately equal to half the length of 
anterior fins. 

Posterior fins (pl. 38, fig. 29) with rays arranged perpendicular 
to the body. Interval from fins to seminal vesicles 3 to 5 per cent 
of totallength. More than 50 per cent of fins in front of tail-septum. 
Position of greatest width behind tail-septum. 

Vestibular ridge (pl. 37, fig. 16) provided with low, regular papille, 
one for each tooth. Wing covers all except the first tooth, the second 
being just barely covered. Notch extends to fourth tooth. Ex- 
ternal process apparently missing. 

Anterior teeth, 4 to 5 in number (2 to 5 according to Ritter-Zahony, 
1911, p. 26). They are very closely set and not diverging much 
distally. Posterior teeth (pl. 37, fig. 16), 10 or 11 in number (6 to 14 
according to Ritter-Zahony). They are not so closely set as the 
anterior teeth, but are more divergent distally. 

Seizing jaws (pl. 37, fig. 17), 8 or 9 in number (7 to 8 according to 
Ritter-Zéhony). Point with an oval base, inserted into shaft by 
less than one-fifth its height. Trp of point curved toward its edge. 
Base of point and top of shaft parallel. Pulp-canal central, with a 
swollen place below base of point. Pulp evenly distributed through- 
out canal. 

Aside from the number -f teeth and seizing jaws and length of 
tail, only one of the twosp > es is well enough preserved to permit 
accurate measurements. 
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The other specimen measured 8.9 mm.; its tail measured 20.7 per 
cent; the number of anterior teeth are 4-5; the number of posterior 
teeth, 10-10; and the number of seizing jaws, 9-8. 


SAGITTA SERRATODENTATA Krohn. 


Sagitta serratodentata Kroun (1853), p. 272.—Fow1zeEr (1905), p. 58.—Rirrer 
ZAHOoNyY (1911), p. 22.—Micuaet (1911), p. 39. 

Approximately 100 specimens were obtained, none of which is 
sexually mature. The number of anterior and posterior teeth is 
greater than recorded by Fowler (1905, p. 58) in specimens taken 
from the Bay of Biscay, or by myself (1911, p. 40) in specimens taken 
from the San Diego region. In specimens between 7 and 11 mm. in 
length Fowler records 3 to 6 anterior and 2 to 10 posterior teeth, 
while in Philippine specimens between the same lengths, the anterior 
teeth number 8 to 11 and the posterior teeth 13 to 24. The San 
Diego specimens are considerably larger, those recorded varying in 
length between 10 and 17 mm.; but the number of teeth is inter- 
mediate, the anterior teeth numbering 6 to 9 and the posterior teeth 
13 to 19. The species appears to be unusually variable. 


TABLE 5.— Measurements of Sagitta serratodentata.: 
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1 All measurements made in per cent of total length of animal. 
2 Per cent of posterior fin in front of tail-septum. 
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TABLE 6.—Philippine records of occurrence of Sagitta serratodentata. 
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Distribution.—S. serratodentata was 
collected from only eight stations. All 
except three were mesoplanktonic, but 
the largest number of specimens (73) 
were taken from the surface. The rec- 
ords are given in Table 6: 


SAGITTA MACROCEPHALA Fowler. 


Sagitia macrocephala FowiER (1905), p. 65.— 
Rirrer-ZAHOoNy (1911), p. 31. 


A single distorted specimen was ob- 
tained. Its measurements follow: 


Length in mmdtinol. Suge e 
Width in per cent of length ...... 
Tail in per cent of length........ 37. 4 per cent. 
Length of posterior fin ........... 24.8 per cent. 
Per cent of fin in frontof tail- 

Septum ee s+ see e- See eee tor onpenicents 
Width of posterior fin............. 7.7 per cent. 
Interval from anterior to posterior 

PLT o's tere Gee aici ah seme Ne ee 
Length of anterior fin............. 


7.8 mm. 
14.4 per cent. 


5. 5 per cent. 
15.0 per cent. 


Width of anterior fin. ........... 2.7 per cent. 
Number of anterior teeth ......... 7-7 

Number of posterior teeth ........ 25-26 
Number of seizing jaws .......... 11-11 


Ventral ganglion, corona ciliata, and 
ovaries not observed. 

The specimen differs conspicuously 
in width from those drawn by Fowler 
(1905, pl. 5, fig. 16) and Ritter-Zahony 
(1911, fig. 37). In width the Philip- 
pine specimen measures 14.4 per cent 
of the length, while Fowler draws it 
7.8 per cent, and Ritter-Zahony 5 per 
cent. However, the Philippine specimen 
is clearly immature, neither ovaries nor 
seminal vesicles being visible. More- 
over, it is poorly preserved, some 
portions of the body being distorted 
and others torn away. These facts 
are probably responsible for the ex- 
cessive width. Unfortunately the points 
of all seizing jaws were broken off, 
so that their structure could not be 
determined. 
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The single specimen (Cat. No. 17926, U.S.N.M.) was obtained 
November 6, 1908, in the China Sea, in the vicinity of Formosa, at 
station D. 5320, 20° 58’ north and 120° 3’ east by an open 0000 grit 
gauze net towed at 3.18 in the afternoon in 500 fathoms for twenty 


minutes. 
SAGITTA PULCHRA Doncaster. 


Plate 35, fig. 5; plate 37, figs. 19, 23. 


Sagitta pulchra Doncaster (1902), p. 213.—Fow Ler (1906), p. 17.—RirTErR- 
ZAHONY (1911), p. 21. 

Approximately 500 individuals were obtained, and few, if any, are 
sexually mature. In body length and number of teeth they agree 
remarkably well with specimens described by Fowler (1906) from the 
Siboga region. He records 5 to 10 anterior and 9 to 15 posterior 
teeth in specimens between 9 and 22 mm. in length, and in Philippine 
specimens between 9 and 30 mm. in length, the anterior teeth number 
5 to 9, and the posterior teeth 10 to 13. The Philippine specimens 
are, on the whole, so well preserved that the species is redescribed. 

Oollarette (pl. 35, fig. 5) conspicuous but short, varying in length 
from one-twentieth to one-tenth the length of the animal. Its 
length is less than twice the body width and it extends between one- 
fourth and one-half the distance from neck to ventral ganglion Neck 
pronounced but rendered inconspicuous by the collarette. Muscles 
thin but strong. Lateral fields large. More transparent than any 
other species having a collarette, and similar in transparency to S. 
enflata. Its body, however, is firmer than that of S. enjlata and is 
approximately half as wide. Width greatest between one-half and 
three-quarters the distance from head to tail-septum, tapering 
gradually forward and more rapidly backward. Slight constriction 
at tail-septum. Tail 18 to 25 per cent of total length of animal. 
Corona ciliata not observed. 

Anterior fins (pl. 35, fig. 5) longer and narrower than posterior fins 
extending anteriorly beyond posterior end of ventral ganglion, 
frequently beyond its middle, and rarely beyond its anterior end. 
No rays except in posterior quarter of fin. Interval from anterior 
to posterior fins usually less than two-thirds width of body, varying 
from slightly less than one-half to slightly more than the width. 

Posterior fins (pl. 35, fig. 5) rayless anteriorly. They extend 
posteriorly nearly if not quite to seminal vesicles, the interval 
never exceeding 2.5 per cent of total length of animal. More than 
50 per cent of fin in front of tail-septum, varying from 50.5 to 64 per 
cent. Broadly triangular in form, and widest at or slightly behind 
tail-septum. 

Vestibular ridge (pl. 37, fig. 19) provided with large regular papillae, 
the apices of which usually terminate in two minute spines. Wing 
of ridge covers all except first two or three teeth. Notch extends 
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to fourth or fifth tooth. External process one-third to one-half 
length of ridge and approximately four times longer than broad. 

Anterior teeth 5 to 9, closely set and diverging distally. Posterior 
tecth (pl. 37, fig. 19) 10 to 13, not so closely set nor so divergent dis- 
tally as anterior teeth. 

Seizing jaws (pl. 37, fig. 23) 5 to 6 in number. Point with oval 
base inserted little more than one-tenth its height into shaft. Base 
of point and top of shaft parallel. Edge of shaft provided with 
broad thin crest. Pulp-canal central, with pulp evenly distributed 
throughout. 


TasLe 7.— Measurements of Sagitta pulchra.! 
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1 All measurements made in per cent of total length of animal. 
2 Per cent of posterior fin in front of tail-septum. 

Distribution.—S. pulchra was collected from 23 stations, or from 
exactly 50 per cent of those at which chaetognaths were taken. Of 
these only 5 were mesoplanktonic stations, and 14 of the remaining 
18 were surface stations. There can be no question, therefore, that 
the species is typical of the upper epiplankton in the Philippine region. 
Its northernmost record of capture during the Philippine expedition 
is in the China Sea, near Hongkong, 20° 58’ north and 120° 3’ east; 
its southernmost record is in Buton Strait, 5° 36.1’ south and 122° 
7.6’ east; its easternmost record is in the Gulf of Tomini, Celebes, 
125° 17.1’ east and 1° 13.2’ north; and its westernmost record is in 
Macassar Strait, 118° 50’ east and 2° 19.5’ south. The largest 
number (128+) was taken August 11, 1909, at 7.49 in the after- 
noon by a 0000 grit-gauze net towed on the surface between Siquijor 
and Bohol Islands, at 9° 27.5’ north and 123° 38’ east. Other 
species taken at the same station are S. enflata (169), S. lyra (85), 
S. ferox (50), and S. bedoti (14). 
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SAGITTA DECIPIENS Fowler. 
Plate 35, fig. 8; plate 37, figs. 18, 22. 
Sagitta decipiens FowER (1905), p. 70.—Rirrer-ZAnony (1911), p. 27. 
Sagitta sibogae Fow.er (1906), p. 21.—Rirrer-ZAnony (1909a), p. 5.—MicHaEL 
(1911), p. 74 

According to Ritter-Zahony (1911, p. 29), there is “keine spezi- 
fischen Unterschiede in Fowler’s Diagnosen und Abbildungen der 
beiden Arten [S. decuprens und S. sibogae] und S. sibogae weist 
danach—als alteres Stadium!—gegentiber S. decipiens eigentlich nur 
bedeutendre Dimensionen und héhere Zahlen fiir die Vorder- und 
Hinterzihne auf.” 

Although the species is represented in the Philippine collection 
by more than 100 specimens, few are well enough preserved to permit 
accurate measurements and their identification is therefore not 
certain. They have more anterior and posterior teeth than recorded 
by Fowler (1905, p. 70) in his original description, 8 to 11 anterior 
and 19 to 22 posterior teeth against his records of 5 to 10 anterior and 
12 to 18 posterior teeth. They agree, however, with his (1906, p. 21) 
records for S. sibogae, in which the anterior teeth number 7 to 10 and 
the posterior teeth 13 to 23. They also agree, not so well perhaps, 
with Ritter-Zahony’s (1911, p. 28) records. He gives the number 
of anterior teeth as 7 to 9 and the number of posterior teeth as 12 to 
20. The species is redescribed on the basis of the Philippine material. 

Collarette (pl. 35, fig. 8) inconspicuous, varying in length from 
slightly less than one-quarter to slightly more than half the body 
width. Body flabby, seldom retaining its form well, and widest on 
level with posterior end of anterior fins, tapering gradually toward 
head and tail. No constriction at tail-septum. Ovary short, not 
extending beyond anterior limit of posterior fins. Corona ciliata 
not observed. 

Anterior fins (pl. 35, fig. 8) rayless throughout anterior half, 
longer and narrower than posterior fins, and extending slightly 
beyond posterior end of ventral ganglion. Interval from anterior 
to posterior fins about equal to maximum width of body. 

Posterior fins (pl. 35, fig. 8) rayless in anterior extremity. They 
never extend posteriorly to seminal vesicles, the interval varying in 
length from about 25 to 110 per cent of the maximum body width. 
More than 50 per cent of fin in front of tail-septum, varying from 54 
to 65 per cent. Form irregular, the position of Ta width being 
at or just behind tail-septum. 

Vestibular ridge (pl. 37, fig. 18) concealed by a thick cuticle. It 
is characterized by large fairly regular papillae extending internally 
beyond the teeth and terminating near the mouth. Wing covers 
all except the first one or two teeth, the notch extending to the 
third or fourth. External process not observed. According to 
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Fowler (1905, p. 70) it is ‘‘a very strong process; sometimes forked 
at the external edge.” 

Anterior teeth 8 to 11, short, broad, and diverging distally. Pos- 
terior teeth 19 to 22, longer, and more closely set than anterior teeth. 

Seizing jaws (pl. 37, fig. 22), 5 to 7. Point inserted slightly less 
than one-third its height into shaft, with an irregular triangular 
projection at the middle of its base. Base of point and top of shaft 
converge toward edge of jaw. Edge of point and edge of shaft on a 
line with each other, but back of point and back of shaft intersect 
each other, forming an obtuse angle. Tip of point slightly bent 
toward edge of jaw. Pulp-canal displaced slightly toward back of 
shaft, with a swollen place below base of point. Pulp evenly dis- 
tributed throughout canal. 


TABLE 9.— Measurements of Sagitta decipiens.! 
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1 All measurements made in per cent of total length of animal. 
2 Per cent of posterior fin in front of tail-septum. 


Distribution.—S. decipiens was collected from only six stations, 
four of which were mesoplanktonic and two surface stations. 
According to the literature the species is typically mesoplanktonic, 
only the very young having been taken above 100 fathoms. Its 
records of occurrence during the Philippine expedition are given in 
Table 10. 


SAGITTA BEDOTI Béraneck. 
Plate 35, fig. 6; plate 37, figs. 20,24; plate 38, fig. 30. 
Sagitta bedoti B&RANECK (1895), p. 137.—FowLeR (1906), pp. 6-8.—RITTER- 
ZAHOoNyY (1911), p. 20.—Micwaen (1911), p. 75. 

According to Fowler (1906, p. 6) S. bedoti has ‘‘a very slight 
thickening of the epidermis at the neck, but no real collarette.” 
In my 1911 report those species not taken from the San Diego 
region were briefly described and, not having seen S. bedoti, I as- 
sumed Fowler’s statement to be correct and placed this species 
among those in which the collarette was absent. Subsequently, 
however, Ritter-Zaéhony’s (1911) report appeared in which he (p. 20) 
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Depth in fathoms. 


Cat. No. 


Number 


of speci- 
mens. 


Time. 


U.S.N.M. 


BULLETIN 


Bottom. 


Haul. 


100, UNITED STATES NATIONAL MUSEUM. 


17878 
17879 





Date. 


1908 
1908 
1908 
1909 


len 


Apr. 24 
May 14 
July 22 


May 7 


1909 |1 
1909 |1 


na Ns 


June 7 
Aug. 4 





TaBLE 10.—Philippine records of occurrence of Sagitta decipiens. 
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says: ‘‘Collerette relativ kurz, nur bis etwa 
zur halben Corona reichend.” ‘The speci- 
mens collected during the Philippine expedi- 
tion agree with Ritter-Zaéhony’s statement. 
Every specimen has a collarette which, 
while narrow and short, is broader and longer 
than that of S. bipunctata. Owing to this 
confusion in the literature, S. bedoti is 
redescribed from the Philippine speci- 
mens: 

Collarette (pl. 38, fig. 30) conspicuous but 
short, extending caudally a distance nearly 
equal to greatest width of body. Head 
small. Lateral fieldslarge. Musclesstrong, 
but narrow. Body firm, retaining its form 
well, widest slightly behind its middle, and 
tapering gradually toward head and more 
rapidly toward tail. No constriction at 
tail-septum. Tail 20 to 30 per cent of total 
length of animal. Corona ciliata not ob- 
served. 

Anterior fins (pl. 35, fig. 6) longer and 
narrower than posterior fins, without rays 
in the anterior half or two-thirds. Fins 
extend nearly if not quite to posterior end 
of ventral ganglion, the exact limit being 
difficult to determine owing to absence of 
rays. In some individuals the fins may 
extend beyond posterior end of ganglion, 
butnever toitsanteriorend. Form acutely 
triangular, the position of greatest width 
being in posterior quarter of fins. 

Posterior fins (pl. 35, fig. 6) extend 
caudally to seminal vesicles. Rays absent 
in anterior extremity. Usually, but not 
always, less than 50 per cent of fin in 
front of tail-septum, the extremes being 
40 and 52 per cent. Triangular in form, 
the position of greatest width being behind 
tail-septum. Interval from anterior to 
posterior fins varies from hali to twice the 
maximum width of body. 

Vestibular ridge (pl. 37, fig. 20) promi- 
nent and provided with regular and un- 
usually acute papillae. Number of papillae 
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less than number of teeth. Wing of ridge covers all except the 
first and occasionally the second tooth. Notch extends to the 
fourth or fifth tooth. External process short and blunt, not, as 
described by Fowler (1906, p. 6), ‘‘terminating externally in a well- 
marked, rather sharp process.’’ Its length is about two-sevenths 
that of entire ridge. 

Anterior teeth 8 to 10 and posterior teeth (pl. 37, fig. 20) 20 to 28 
in number in individuals 10 to 15 mm. long. Anterior teeth are 
closely set and diverging distally, while the posterior teeth are more 
closely set and only slightly divergent distally. 

Seizing jaws (pl. 37, fig. 24) 5 to 7in number. Points with curved 
tip, oval bases, and embedded about 25 per cent of their heights 
into shaft. Base of point and top of shaft parallel. Pulp-canal 
central, extending into point about 75 per cent of its height and 
converging markedly toward edge of point. Pulp evenly distributed 
throughout canal. 


TaBLeE 11.— Measurements of Sagitta bedoti.1 
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t All measurements made in per cent of total length of animal. 
2 Per cent of posterior fin in front of tail-septum. 


Distribution.—S. bedoti was collected from only four stations, 352 
specimens having been obtained. As shown by the following table 
all specimens were taken from the upper epiplankton. This indica- 
tion that the species typically occurs near the surface is supported 
by other expeditions and collections. It has been taken near the 
surface in the region of Port Natal by the Gauss expedition; in the 
Maldive and Laccadive Archipelagoes by Doncaster (1902) under the 
name S. polyodon; in the Malay Archipelago by Béraneck (1895) ; 
in the Siboga region by Fowler (1906); in Misaki Harbor, Japan, by 
Aida (1897) under the name S. bipunctata; and in Sharks Bay, 
Australia, by Ritter-Zahony (1910). Altogether, the evidence war- 
rants concluding that S. bedoti is characteristic of the upper epi- 
plankton of the tropical Indo-Pacific region. 
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TaBLE 12.—Philippine records of occurrence of Sagitta bedoti, 





Cat. No. 
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SAGITTA NEGLECTA Aida. 
Plate 35, fig. 9. 


46. 


+ Sagitta neglecta A1pA (1897), p. 16.—Fow LER (1906), p. 15.— 
Rirrer-ZAnony (1911), p. 23.—Micwarx (1911), p. 


This species is represented by approximately 425 


specimens (Cat. No. 17927, U.S.N.M.), many of which 
are mature. Curiously enough, all were taken by a 


—T<su| Single surface haul on November 22, 1909, in Molucca 


EREE Passage at station D. 5615, 0° 32.5’ south and 126° 
31.5’ east. Certain specimens obtained from five or 


8232| young S. serratodentata or S. bedoti. 


4, 1908 
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dividuals between 8 and 13 mm. in length. 











Sulu Sea, in vicinity of southern Panay...........---.-..-------- 
Sulu Archipelago, near Basilan Island.....................----- 


123 38 E. Between Siquijor and Bohol Islands..........-.------.----. 
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six otherstations were at first thought to be S. neglecta, 
but closer examinations proved them to be either 


As inso many other cases, the Philippine specimens 
have more anterior and posterior teeth than those 
described from the San Diego region. In my former 
(1911, p. 48) report, the number of anterior teeth is 
given as 3 to 5 and the posterior teeth as 8 to 11 in in- 
The 
Philippine specimens, however, are smaller, ranging 
as a rule between 6.5 and 8 mm. and the number of 
anterior and posterior teeth are 4 to 8 and 12 to 16, 
respectively. This agrees better with Fowler’s (1906, 
p. 16) records for specimens from the Siboga region. 
He records 3 to 7 anterior and 7 to 15 posterior 
teeth in individuals between 5 and 10 mm. in length. 
Similarly, Ritter-Zahony (1911, p. 24) records 5 to 7 


er of seizing 


jaws. 


2 . . . . . 
=| anterior and 11 to 18 posterior teeth in individuals 
o . 
23| from Port Natal between 6 and 7.5 mm. in length. 
3 TABLE 13.— Measurements of Sagitta neglecta. 
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10|6.5)5.5133 |74 | 7.5/31 |3 | 0) 5 (38 [24 |2.5)  Oj15 5 
Ruse ooical | Amt Baek woud Ae adcaea a of Sa ae 
BEES 1 All measurements made in per cent of total length of animal. 
Sccaa 2 Per cent of posterior fin in front of tail-septum. 
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SAGITTA FEROX Doncaster. 
Plate 35, fig. 7; plate 37, figs. 21, 25. 
Sagitta feror DONCASTER (1902), p. 212.—F ow Er (1906), p. 10.—Micwaet (1911), 
. 74. 
ae robusta (part) Rirrer-ZAnony (1909a), p. 49; (1911), p. 16. 

Ritter-Zahony (1909a, 1911) synonymises this species to S. ro- 
busta Doncaster and says (1909a, p. 49): ‘Ich glaube daher nicht 
fehlzugehen, wenn ich mich fiir die schon von Doncaster (1902, 
p- 212) als méglich hingestellte Identitat dieser beiden Arten auspreche 
und S. ferox nur eine iiltere S. robusta auffasse.”’ Yet, although the 
two species closely resemble each other, the Philippine specimens 
do not-indicate the slightest convergence with age in three important 
differential characters (see Table 14): 

1. The collarette is much wider in S. ferox and nearly always extends 
beyond the anterior end of the ventral ganglion, while in S. robusta 
it never extends much over halfway from neck to ventral ganglion. 

2. Anterior fins always extend beyond posterior end of ventral 
ganglion in S. feror, while in S. robusta there is an interval between 
the fins and ganglion. 

3. Anterior fins are longer than posterior fins in S. feroz, while the 
posterior fins are the longer in S. robusta. 

These three persistent differences justify considering S. ferox 
valid until critical study of variations in these particulars can be 
made. The species is therefore redescribed from the Philippine 
specimens in hopes that this description may aid in establishing 
its valid or synonymical position: 

Collarette (pl. 35, fig. 7) long and broad, extending past anterior 
end of ventral ganglion onto anterior fins. Head large. Lateral 
fields small. Body firm, opaque, and nearly of uniform width from 
in front of ventral ganglion to tail-septum. Tail 25 to 30 per cent 
of total length of animal. Corona ciliata not observed. 

Anterior fins (pl. 35, fig. 7) longer and slightly narrower than 
posterior fins, always extending anteriorly beyond posterior end of 
ventral ganglion, frequently past its middle and occasionally to its 
anterior end. Form acutely triangular, the position of greatest 
width being in posterior quarter of fin. 

Posterior fins (pl. 35, fig. 7) extend caudally to seminal vesicles. 
Intervai from anterior to posterior fins 3 to 7, usually about 5 per 
cent of total length of animal. Less than 50 per cent (41 to 44) of 
fin in front of tail-septum. Triangular in form, the position of 
greatest width being about midway between tail-septum and seminal 
vesicles. 

Vestibular ridge (pl. 37, fig. 21) strongly mamillated, the number 
of papillae corresponding to the number of teeth. Wing of ridge 
covers all except the first two teeth, the notch extending beyond 
the fourth or fifth. External process short, broad, and blunt. 
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Anterior teeth 5 to 9 in number. They are closely set, provided 
with broad bases, and diverging distally. 

Posterior teeth (pl. 37, fig. 21) 10 to 14 in number. They are long, 
broad, closely set, and diverging distally. 

Seizing jaws (pl. 37, fig. 25) 4 to 6 in number. Point with an 
oval base inserted into shaft between 15 and 20 per cent of its height. 
Base of point and top of shaft converge toward back of shaft. Edge 
of shaft provided with narrow crest. Pulp-canal central, and extend- 
ing into point about 80 per cent of its height. Pulp evenly dis- 
tributed throughout canal. 


TaBLE 14.— Measurements of Sagitta ferox.} 

































































u : he ~ 
les Posterior fin. Anterior fin. | Collarette. |S | S [@ 
to &o 3 S ay 
bg ee ig {s 
. 3 be ° ! ! a °o 
& = $ a 4 aS a q 8 j us - 
A 3 | 88 | 2s 2 |g Ps =. |33| 3g [FE 
:| § S Bh | “Seo at es eq ae | eee me tone enae 
8 : Q ; S| B : PEPE oN) Pesceny cs Ss {8 
pea een catty doa igs a) eee Seat rete a irep ahve ana nese Mea AEE) eS Sa: red hs #1 ac 
SIPS Big (PI BISl\2/2/8 12167] Bea 18 EE 
o im ® 3 o = ° i o SRO ° 
Ale. | Ee lpeta te Meese Belen | ren (ey APC Went cos ites ota Neremelle 
1) 15.6 | 7.5 | 27 70.5 | 6 25.5 | 2.5 | 5.5 | 43 32.5 | 2.5 |+5 20 |+2.5 | 5&5 | 10-11 | 5-5 
2| 15.4 | 6.5 | 26 70 6 15.5 | 1.5] 5 44 30.5; 2 /+3.5 | 18.5 |+4 7-8 | ?-12 | 5-5 
3| 15.2 | 7 29.5 | 71 6 26.5 | 3 5.5 | 41.5 | 31 2.5 |+5 20 |+4.5 | 2+? | 2?-? 5 
4| 15 6 29 70 6 26 200 10 40 Dis De | ork i ateOet Miestee ee lee craic 7-7 | 13-13 | 5-5 
5| 14.9} 5.5 | 29 72 5.5 | 26.5 | 2.5 | 6 43 27 2.5 |+3.5 | 20 /|+3 7-7 | 12-11 | 5-5 
6| 14.9 | 5.5 | 28 69 5.5 | 25 3.5 | 4.5 | 42.5 | 31 2.5 |+4 19 |+2 8-9 | 13-13 | 6-5 
Wa\ VES Dy e2O eb || nel 5 26 3 5.5 | 41.5 | 29 2.5 |+3.5 | 18.5 |+1 8-8 | 138-12 | 55 
8| 14.5] 8.5 | 27.5 | 71.5] 5 24.5 | 3 6.5 | 40.5 | 32 2. |+4 19.5 |+2 9-8 | 13-14 | 54 
9) 14.1} 8 29 71 6.5 | 27 3 6 42.5 | 29 2 |+4 21. |+3.5 | 8-8 | 15-12 | 5-6 
10) 13.5 | 7 31 71.5 | 5 26.5 | 3 5.5 | 41 32.5 | 1.5 /+5.5 | 20 |+4 9-8 | 12-12 | 5-4 
11) 13.3 | 7 28 70 5.5 | 26.5 | 3 5.5 | 42.5 | 19 2.5 |+4.5 | 19.5 /+3 7-8 | 12-12 | 5-5 
12) 13.2 | 6.5 | 30 70 6.5 | 25 3 3 43 30 2.5 |+6 17.5 |+1.5 | 7-7 | 12-12 
13) 12.9 | 8.5 | 19.5 | 68 6 25 3 4.5 | 42.5 | 26 2.5 |4+2.5 | 21.5 |+3 8-7 | 12-12 | 5-5 
14} 11 7 27 69 Wem yo! 3 6.5 | 43 26.5 | 1.5 |4-2.6 | 2-22. <0 0... - 7-6 | 12-2? | 5-5 
15} 10.9 | 6.5 | 29 68.5 | 6.5 | 26.5 | 3.5] 5 42 27.5 | 2.5 |+6.5 | 20 |+3.5 | 56 | 10-12 | 5-5 
I 





1 All measurements made in per cent of total length of animal. 
2 Per cent of posterior fin in front of tail-septum. 
8 The + indicates that the fin extends beyond posterior end of ganglion. 
4 The + indicates that the collarette extends beyond anterior end of ganglion. 
Distribuiion.—S. feroz was collected from 22 of the 46 stations 
from which chaetognaths were taken, 598 specimens being obtained. 
It is difficult to decide whether the species is typically epiplanktonic 
or mesoplanktonic in the Philippine region. At 15 stations it was 
taken from above 100 fathoms. Five, or 33 per cent of the epiplank- 
tonic hauls, and two, or 29 per cent of the mesoplanktonic hauls, 
obtained more than the average number of specimens (27). Again, 
the median number of those taken above 100 fathoms is nine, but 
nine is also the median number of those taken below 100 fathoms. 
Finally, the greatest number was taken from 25 fathoms, the second, 
fhird, and fourth greatest from the surface, and the fifth greatest 
trom 500 fathoms. 
All subsurface hauls, however, were made by various types of open 
nets. It is well to remember that such hauls, whether horizontal or 
vertical, afford no certain evidence of the depth from which specimens 
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were collected. This is true even when every haul is made with the 
same net, and when various types of nets are used the data are worse 
than useless for this purpose. For these reasons it may well be 
that, as indicated by other reports, S. ferox is typically epiplanktonic 
in the Philippine region. It was taken in abundance during the 
Siboga expedition from the surface, but only rarely from the 
mesoplankton. 

Indeed the species appears to be restricted to the epiplankton of 
the Indo-Australian region, although, owing to its questionable 
synonymy with S. robusta Doncaster, this statement is made with 
some reservations. But, even assuming the two species to be synony- 
mical, it is still restricted in distribution to the surface and upper 
epiplankton of tropical and subtropical regions. Thus, according 
to Ritter-Zahony (1911, p. 58), it is found ‘‘im Atlantischen Ozean 
zwischen 0° and 20° N., im Indischen zwischen 20° and 30° S. in 
Vertikalfangen und an der Oberflische....’ He continues: 
‘‘Auf der Westseite des Atlantischen Ozeans wird sie zwar durch 
den Floridastrom wohl bis in die Gegend des 40° N. gebracht, auf 
der Ostseite gelangt sie jedoch kaum bis zum 35°. Breitegrad, da 
sie ja schon im Mittelmeer fehlt. Im Sitiden diirfte sie gerade noch 
um die Stidspitze Afrikas herumkommen. Im Stillen Ozean ist 
sie bisher nur funf Fundorten, die samtlich auf seiner Westseite 
liegen, bekannt geworden. ... Ich glaube jedoch, dass die Ver- 
breitung der S. robusta im Stillen Ozean der im Atlantischen vollig 
analog ist, d. h. das tropisch-subtropische Gebeit umfasst und nur 
auf der Westseite etwas weiter nach Norden reicht, wobei der Kuro- 
Siwo die Rolle des Floridastroms tibernimmt.” Clearly S. ferox 
is &@ warm water species, but is its absence in the eastern Pacific 
not more likely attributable to the abnormally cold water there 
due to upwelling? (see p. 271). 

The northernmost and westernmost record of its capture in the 
Philippine region is 21° 31’ north and 117° 53’ east, or in the south 
China Sea, approximately halfway between the city of Hongkong 
and the island of Formosa. The southernmost record is 5° 36’ 
south at 122° 7.6’ east off the south end of the island of Celebes in 
Buton Strait. The easternmost record is 0° 32.5’ south and 126° 
31.5’ east, or, less accurately, at the southern end of Molucca Passage 
east of Tomini Bay. The largest number of specimens (217) was 
taken February 7, 1908, at 8.05 in the morning, from 25 fathoms by 
an open 0000 grit-gauze net towed horizontally 9 fathoms above the 
bottom of the Sulu Archipelago, near Basilan Island, at 6° 44.2’ 
north and 121° 47’ east. The other records are given in the table 
following. 
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SAGITTA PLANKTONIS Steinhaus. 


Sagitta planktonis StrinHaus (1896), p. 39.—Ruirrer-ZAnony (1911), p. 29.— 
MicHaEL, (1911), p. 44. 
Sagitta zetesios FOWLER (1905), p. 67; (1906), p. 22. 

Eighty-seven specimens were obtained, but unfortunately all except 
one were preserved in alcohol, with the result that they are so badly 
distorted as to prevent certain identification. Measurements of the 
single well-preserved specimen are: 


Therm ce phieeny ety eeys Be ee eee eS. Oe bees Oe 2 mm. 
AGN tyes) hae ea yee renee AS ot alk a ER 8.5 per cent of length. 
Tail: 
SM eet a ack ATS ahodas cy Se SE REN eatatS eter ere See 24. 5 per cent of length. 
ovCeniraAl CANCHWON: coos eee sabe Ae kt ede 68.0 per cent of length. 
Wentral canclion (length) 22.253 ia ek oa ons 4.0 per cent of length. 
Posterior fin: 
Cera rh Sa we ee Rah Oe ee EY UE Ia s.0 20.5 per cent of length. 
BV cdiE I ae, ae Mar he IR a a eeu ali cr ae 4.5 per cent of length. 
MOAR COTUON Engg ye ee ee ot ai tek oer. apes orate core Nee) ett 4.5 per cent of length. 
Proportion in front of tail-septum.........-..-........ 77.0 per cent. 
Anterior fin: 
GOTO Gee tee SG ceed bs ae hitb OE ta ata Pine Sete ore 23.0 per cent of length. 
WSTGuE RS: Cmts re UAB comer acta, Seca oe epee oak © ciaeeet ers stot 2.5 per cent of length. 
Powweucral Gamciion sae e ee on wert wee a eae eh 0.0 per cent of length. 
Collarette: 
Merieth: 22 28 Et te te Ne BN ahh Foe ceo aehayes als my at 25.0 per cent of length. 
Wo wentralcanelion: M04 a2 4. va Wie ane cain See tem ae 0.0 per cent of length. 
Ngumiberor anterior teetis2.25- cles A- =< ate = ae/sitie Secs- ole Se 8-7 
Number of Posterior teetlts-5:.-2 © «cee an ested. sie ce we = 17-18 
NuMib erat seizing jaw! 2® ose k = ose cee Sad tela eae 2 te 8-8 


The length, number of anterior and posterior teeth, and number of 
seizing jaws of a few other individuals are: 





Length in Anterior Posterior Seri 
mm. teeth. teeth. _| Seizing jaws. 
11.5 7-6 13-12 9-8 
13 9-9 16-? 7-8 
16.5 9-10 16-15 9-9 
17 10-9 17-18 8-8 
21 8-8 16-17 8-8 
25 9-8 18-17 8-9 


The number of teeth is greater than in specimens from the San 
Diego region (Michael, 1911, p. 45). San Diego specimens, ranging 
in length between 15 and 26 mm., have 4 to 7 anterior, and 11 to 15 
posterior teeth. In the Biscayan report, however, Fowler (1905, p. 
68) records a variation in number of anterior teeth from 5 to 9 and of 
posterior teeth from 11 to 19 in individuals between 11 and 21 mm. 
in length. 

Disiribution.—S. planktonis was collected from only seven stations. 
Of the 84 specimens obtained, 53 were taken from below 100 fathoms 
by open nets towed horizontally at four stations for approximately 
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TaBLe 16.—Philippine records of occurrence of Sagitta planktonis. 
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20 minutes ateach. The 35 remaining 
specimens were taken from above 15 
fathoms at the three remaining stations 
by 20-minute tows. These facts in- 
dicate that the species is typically 
mesoplanktonicin the Philippine region, 
which indication is supported by the 
results of many other expeditions. In 
the regions covered by the Biscayan, 
Siboga, and Plankton expeditions, as 
well as off the California coast, the 
species occurs abundantly below 100 
fathoms, but is rarely found above that 
depth. It is common between 500 and 
1,000 fathoms, and, as Ritter-Zahony 
(1911, p. 62) says: “‘S. planktonis ist 
unter allen Arten der Tiefsee am hau- 
figsten in der Literatur erwahnt.”’ 


Genus PTEROSAGITTA Costa. 
Syn. Spadella LANGERHANS (part 1). 
PTEROSAGITTA DRACO (Krohn). 
Plate 36, figs. 11, 12, 13. 

Sagitta draco Kroun (1853), p. 273. 
Pterosagitta mediterranea Costa (1869), p. 55. 
Spadella draco FowtER (1906), p. 25.— 

Micuaegt (1911), p. 54. 
Pterosagitta draco Rirrer-ZAnony (1911), 

p. 33. 


Thirty-two specimens were obtained, 
of which only one has mature ovaries. 
These completely fill the body cavity 
(pl. 36, fig. 13), extending from tail- 
septum to neck. All other specimens 
are clearly immature, and in nearly 
one-half there is no trace of ovaries, 
and the seminal vesicles are barely 
visible (pl. 36, fig. 12). Fowler (1906, 
p. 26) records the tail as 41 to 57 per 
cent of total length in specimens be- 
tween 6 and 9 mm. The Philippine 
specimens, however, vary only between 
39.5 and 44.3 per cent. Otherwise 
Fowler’s records agree exceptionally 
well with the Philippine material. 
He records 7 to 9 seizing jaws, 7 to 
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10 anterior teeth, and 11 to 16 posterior teeth; the Philippine speci- 
mens show 7 to 9 seizing jaws, 6 to 10 anterior teeth, and 10 to 16 
posterior teeth. 

Nearly half the Philippine specimens are devoid of the collarette, 
except for a narrow strip behind the head. This caused consider- 
able trouble in identification until others were discovered in which 
the structure was partly missing. These (pl. 36, figs. 12 and 13) 
indicate that for some unknown reason the collarette has been torn 
off. Immature specimens in this condition bear a striking super- 
ficial resemblance to young S. feroz. 


TABLE 17.— Measurements of Pterosagitia draco.} 









































; a EX = ss 
; a 8 & & Lateral fin. Ovary. < 5 A 
ge Pes fia |} oe | es 4 | &d | 3 
Fy eter hie ites ESS tf lPSr sl oe 3 Sm (| se) lee 
; q eS 2 x coal sa | | ies oO of of 
aes mee S| ee a Si Bu | Be | BS 
Be VEL pear ie er i ee See at SS | meee | e.c| 2.8: |) Bae 
Bel atdpe oS! shocodsh ol fo bak todebee| ape | er lee” ls 
3 Kal Re 3 | st ° o ree 
ae lips ie al shape See et ek ce es Rea G ee | ieee lene IP 
| 
TL nae [dee ee 7.8| 43.3] 66.6 QS 22P RUE 33 0; 24.6) 2.3 9-8 | 13-13 8-7 
Dil tsG) | bord 6.9| 44 66.5 8.7 | 23.4 | 6.4 QO} 24.8) 2.7 9-8 |(?)-14 8-8 
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Sa GSt i) 1652 6.8 | 41.4] 65 10 23.1 | 6.3 0 9.5} 1 8-7 | 13-14 8-8 
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1 A]l measurements made in per cent of total length of animal. 


Distribution.—P. draco was obtained from only five stations, all 
of which were subsurface ones. ‘Two were mesoplanktonic, but they 
only yielded four specimens. The remaining 28 were obtained from 
between the surface and 25 fathoms, indicating that in so far as the 
species occurs in the Philippine region it is typical of the upper epi- 
plankton. This accords with what is known of its distribution gen- 
erally. Although nowhere abundant it is apparently restricted to 
the upper epiplankton of tropical and subtropical regions. Says 
Ritter-Zéhony (1911, p. 63): ‘‘Thre Verbreitung diirfte sich mit der 
von S. enflata und bipunctata decken, doch ist die Art in den gemissig- 
ten Zonen, soweit sie titberhaupt noch darin vorkommt, schon seltener 
als jene beiden. . . .” Its northernmost and southernmost records 
of occurrence are 42° north, 56° west; and 42° south, 36° east. 
Its records of capture during the Philippine expedition are given in 
the table following: 

59318—19—Bull. 100——3 
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TaBLE 18.—Philippine records of occurrence of Pterosagitta draco. 


Cc 
USS. 


Bottom. 


Depth in fathoms. 


Time. 


General locality. 


Longitude. 


Latitude. 





Station. 


Number 
of speci- 
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Haul. 
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Leet 
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Areasocnd 
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at yes)p ain re ee 





1908 
1908 
1908 
1908 
1908 


nN NNN 


Feb 

Mar. 30 
| May 14 
Nov. 5 
Nov. 6 


oy el erie: 
ee pete ae 
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ay ete") rp taee 
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a) ety alwe aha 
oy “e) aly nyu 
ae ce) uke P Telex 
ay ce hae ie 
ee Ne 
1 ye ta es 
PRR eee 
Aber a hee ON 
8 Pe eee 
Cheah eet 
bet ad 
BeBe. sek 
ek ee 


Chita Sea, off Hongkong....... 


Between Panay and Negros.... 


Sulu Archipelago, near Basilan 
Pujada Bay..-... 


121 47 


ie (ave) separa 
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Genus EUKROHNIA Ritter-Zahony. 
Syn. Krohnia LANGERHANS (part). 
EUKROHNIA HAMATA (Mobius). 
Plate 37, figs. 14, 27. 
Sagitta hamata M6stus (1875), p. 158. 
Krohnia hamata KrumBacu (1903), p. 639.—Fow- 
LER (1905), p. 74; (1906), p. 23. 
Eukrohnia hamata Rirrer-ZAnony (1911), p. 39.— 
MicHakt (1911), p. 51. 

This species is represented by six poorly 
preserved and badly damaged specimens (Cat. 
No. 17928, U.S.N.M.). The heads of all but 
two are missing and in one of those it is 
torn away from the body. It is impossible, 
therefore, to accurately determine the length 
or to count the teeth and seizing jaws in 
four of the six specimens. The other two 


are 16 and 16.3 mm. in length; their tails 


are 28.3 and 30.2 per cent of their lengths; 
the number of teeth are 21-21 and 24-25, 
and the number of seizing jaws are 9-10 
and 9-9, 

The number of teeth (pl. 37, fig. 14) greatly 
exceed that recorded by Ritter-Zahony 
(1911, p. 39) for specimens taken from the 
Antarctic Ocean, as well as that recorded 
by me (1911, p. 52) for specimens from the 
San Diego region. Although Ritter-Zaéhony 
records a variation in number of teeth from 
4 to 23, he gives 12 as the upper limit for 
specimens under 18 mm. in length. Simi- 
larly, in specimens from the San Diego region 
between 13 and 17.5 mm. in length, I have 
never found more than 13 teeth. Fowler 
(1906, p. 23), however, records 22 in speci- 
mens from the Siboga area that are only 13 
mm. in length. It is evident, therefore, 
that the number of teeth vary according 
to the region in which the species occurs. 

The points of the seizing jaws (pl. 37, fig. 
27) are curved to an unusual extent, and 
the jaws are not serrated as described by 
Krumbach (1903). Otherwise, however, the 
structure of the jaws agree with his de- 
scription. 
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The six specimens were all obtained November 6, 1908, in the 
China Sea in the vicinity of Formosa, at station D. 5320, 20° 58’ 
north and 120° 3’ east by an open 0000 grit-gauze net towed at 3.18 
p. m. in 500 fathoms for 20 minutes. 


EUKROHNIA RICHARDI Germain and Joubin. 
Plate 36, fig. 10; plate 37, figs. 15, 26. 
Eukrohnia richardi GERMAIN and JouBIN (1912), p. 2. 
This species (pl. 36, fig. 10) is represented by five specimens, only 
two of which are well enough preserved to permit certain identifi- 


cation. Measurements of these two (a and b), and, for comparison, 
those taken from Germain and Joubin’s drawing (c), are as follows: 














a. db. Cc. 
Tren eG a eM TM. ei so) a's Naraicya(s:ajarsmigicaiets aise Scisiaajsisieeinre aieiseids omime cee | 27.7 27.8 27.8 
bwlgsh inspericontioMlensthiss tech ets aose ch belss eee seeds ees tose | 12.9 13.3 12. 2 
ail: 

Length in per cent of total length....-.-...-2...---------sese00e 27.2 26. 2 25. 2 

To ventral ganglion in per cent of total length........-...-.-..- 70.7 74.2 67. 6 
Length of ventral ganglion in per cent of total length..-........--... 6.6 5.2 2.9 
Lateral fin: 

hengtihinwper centiottotalilength 5.2.2 82 ceisicelloe elec ER ee mete | 73.1 69.3 68. 4 

Widthuntpericentiottotallenetheccn. sac cnectee nee Secon canicse 4.9 6.5 6.5 

Extends beyond anterior end of ventral ganglion, in per cent | 

OuLOfsllenchan Vasotec. ee eee heme ee ae gee ee eee te 10. 4 6.5 10.8 

Proportion in front of tail-septum (per cent)......-..---..------ 82.7) | 86.4 74.4 
Ovary: 

iLensthhin pericentiof total length .2% 22252-2255... faceeeess. 4.8 | 6.5 10. 8 

Width ini pereent of total lenethio ss ones one oe ee ele site cee = 1. 26 | 2. 64 2. 88 
Number ofiteeth: oss. faswsisassssseiceesseewek. 64505 she nweteadsvedel 22-21 | 25-24 24 
INU DOT Of SCAN E JAWS asic aajsiecemaocs Da oce ce ieact os seemeamcetstste 10-11 | 10-10 8 





It is questionable whether this species is valid or not. It closely 
resembles HL. hamata, but according to Germain and Joubin (1912, 
p. 5), ‘il s’en distingue facilement, en dehors de sa coloration verte 
caractéristique et jusqu’a présent absolument unique chez tous les 
Chétognathes, par la forme trés différente de sa téte, beaucoup plus 
nettement triangulaire allongée, par ses crochets plus étroitement 
allongés et par ses dents, au nombre de 24, alors qu’on en compte 
seulement de 20 & 22 chez l’Hukrohnia hamata.” Of these distinc- 
tive features it is evident that differences in the number of teeth 
and shape of head are of no specific value, and it seems probable 
that the color, which is described (p. 2) as ‘‘d’un vert d’eau plus 
foncé & la région antérieure et s’atténuant réguliérement vers la 
queue,” is also highly variable. In the Philippine material at least, 
specimens of H. hamata agree quite as well with this description as 
those of EL. richardi. Both, although considerably faded by action 
of the formalin, are dark green and more so anteriorly than posteriorly. 

Again, the various dimensions of the body recorded by Germain 
and Joubin (p. 4) do not agree with those taken from the drawing. 
The drawing measures 139 mm. in length. Assuming the recorded 
length of 27 mm. to be accurate, the magnification of the drawing 
is 5.15. This makes the length of tail 6.8 mm., or 25.2 per cent of 


268 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


total length, but it is given as 6.5 mm., or 24 per cent of the total 
length. It is stated that the ovaries are 2.25 mm. in length, or 8.3 
per cent of the length of animal, but in the drawing they measure 
10.8 per cent, which is equivalent to 2.92mm. The maximum width 
of body (‘‘y compris la largeur des nageoires”’) is given as 2.5 mm., 
or 9.3 per cent of the length of animal, but in the drawing it measures 
11.5 per cent, which is equivalent to 3.1mm. Finally, it is stated 
that the lateral fin occupies ‘‘17/27 [63 per cent] de la longeur totale 
de l’animal,”’ that it extends 5.5 mm. anterior to the ventral ganglion 
or ‘‘& environ 3 millimétres de l’extrémité du corps,” but in the 
drawing it measures 68.4 per cent of the total length of animal and 
extends only 10.8 per cent, or 2.92 mm., anterior to the ventral 
ganglion. 

Although these discrepancies are, for the most part, small, they 
make it impossible to depend with certainty upon either the descrip- 
tions or the drawing, and whether EF. richardi is or is not synonymous 
with EF. hamata must remain undecided until the type is more accu- 
rately described. In spite of this uncertainty there are several 
points that indicate its validity: 

1. The seizing jaws (pl. 37, fig. 26) are more massive than those of 
E. hamata and their points are quite dissimilar. In E£. hamata the 
points are always sickle-shaped (pl. 37, fig. 27), although they are 
not usually curved so much as in the Philippine material; the top 
of shaft and base of point converge upon approaching the edge of 
the jaw; the point has an oval base; and the pulp-canal is central 
and sparsely filled with pulp. In E. richard, on the other hand, the 
points are not sickle-shaped; the top of shaft and base of point are 
parallel; the point has an irregular rather than an oval base; the 
pulp-canal is irregular in outline and is displaced toward the back 
of shaft; and the pulp is evenly distributed. 

2. The body of E. richardi is between two and three times wider 
in proportion to the length of animal than is the case with EF. hamata. 

3. Lateral fins extend to, but rarely beyond, anterior end of 
ventral ganglion in EF. hamata, while in: F. richardi they extend 
beyond the anterior end of ganglion by 6 to 11 per cent of the length 
of animal. 

4, Lateral fins in E. hamata with “fin-rays extending about as far 
in front of the septum as the fin does behind it, but the fin continued 
forwards as an expansion of the epidermis up to or to the middle of 
the ventral ganglion.” [Fowler (1905, p. 74).] In E. richardi the 
fin, according to Germain and Joubin, is delicately rayed throughout, 
the rays making an acute angle with the body as illustrated by their 
drawing. This seems to be true of the Philippine specimens (pl. 36, 
fig. 10), although the rays are fewer and much finer toward the 
anterior end, 
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5. Lateral fins never extend more than halfway from tail-septum 
to seminal vesicles in £. hamata, while they extend three-quarters of 
the distance, according to Germain and Joubin’s drawing, and quite 
to the anterior end of the vesicles in the Philippine specimens. 

The Philippine specimens apparently differ from the type in two 
points: 

(1) Germain and Joubin state that the ventral neck muscles are 
composed of longitudinal fibers, together with very fine transverse 
ones. The transverse fibers are absent in the Philippine specimens. 

(2) The seminal vesicles are figured and described as very small 
disks lying within the anterior end of the caudal fin. In the Phil- 
ippine specimens this is not the case, although the vesicles in all 
specimens were very immature. Their appearance, however, sug- 
gests that when mature their posterior extremities may touch the 
caudal fin. 

The five specimens (Cat. No. 17929, U.S.N.M.) were all obtained 
at 12.07 in the afternoon, May 8, 1909, station D. 5437, off the west 
coast of Luzon, 15° 45.’9 north and 119° 42.’8 east, by an open 
0000 grit-gauze net towed for 27 minutes in 450 fathoms. 


Genus KROHNITTA Ritter-Zahony. 


Syn. Krohnia LANGERHANS (part). 

Spadella Grassi (part). 

Krohnia StRODTMAN (part). 

KROBNITTA SUBTILIS (Grassi). 

Spadella subtilis Grassi (1883), p. 23. 
Krohnia subtilis StropTMAN (1892), p. 22.—Fow eR (1905), p. 78; (1906), p. 25. 
Krohnia pacifica FowiLER (1906), p. 24. 
Eukrohnia subtilis MicHaxt (1911), p. 52. 
Krohnitia subtilis Rirrpr-ZAHony (1911), p. 44. 


Only three specimens were obtained, all of which are immature. 
Only one is sufficiently well preserved to permit accurate measure- 
ments: 


Pea Riad MTS ees cee Sa re SOTERA SUE ees Oh) 2 Se 9.8. 

isencthaof tails .Jk2 vel 0) eee OL ds Re per cent of total lengthy 
Tail to ventral ganglion..... ain set AE Pky 04 bead ose 63.5 per cent of total length. 
engin of ventral panglion. 7... 8... 2 eo 8= 8 a a's wa 7.5 per cent of total length. 
EMR EDNOL Ml tay St ee ago ek eae ya ded aust AaoOpl en Cent Ob coun) Lemath. 
PR PUCURANG DUE et NG a Se RTC! AS edgaye wee ot Le ORS 6.4 per cent of total length. 
Proportion of fin in front of tail-septum............-.-- 32.7 per cent. 

Heemedh OF 0 Vary: ets oy nersixoke eeaeehienl leadey .eudoots 8.6 per cent of total length. 
CDH IOD OVARY Ae. bw. aes) wee! ® Co ates be mo 2.1 per cent of total length. 
PUMA OL Or SCIZIMe JAWS. o 2 oe oe aettianr sicts sekn mate 3 5 2, om 8-8. 


The teeth could not be counted, but in the two other specimens, 
which were about the same length, the number of teeth on the right 
and left sides are 11-10 in one and 12-13 in the other specimen. 
Similarly, the number of seizing jaws are 8-7 in the first specimen 
and (?)—7 in the second. 
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Two of the specimens (Cat. No. 17931, U.S.N.M.) were obtained 
between Panay and Negros at station D. 5185, 10° 5.’8 north and 
122° 18.’5 east, on March 30, 1908, at 5.26 in the afternoon, by an 
open 0000 grit-gauze net towed horizontally for 20 minutes in 550 
fathoms. The third specimen (Cat. No. 17930, U.S.N.M.) was 
obtained in the China Sea in the vicinity of Formosa, at station 
D. 5319, 21° 31’ north and 117° 53’ east, on November 5, 1908, at 
7.23 in the afternoon, by the same net towed for 27 minutes in 20 
fathoms. 


COMPARISON OF PHILIPPINE CHAETOGNATHA WITH THOSE FROM 
THE SAN DIEGO REGION. 


Aida (1897) describes 10 species from Misaki Harbor, Japan, of 
which all except S. regularis and S. hispida (=S. robusta Doncaster) 
are represented in the Philippine collection. Again, Doncaster 
(1902) records 10 species from the Maldive Archipelago, of which all 
save S. regularis and S. hispida are present in the Philippine material. 
Likewise, Fowler (1906) describes 14 species from the ‘‘Siboga”’ 
area, of which all save S. regularis and S. hispida have been taken 
from the Philippines. Lastly, Ritter-Zahony (1910) lists 10 species 
from Sharks Bay, Australia, of which all except S. regularis and S. 
bipunctata are represented in the Philippine collection. The only 
species obtained from the Philippines which are not recorded from any 
of these regions are S. philippini and FE. richardi, the former a new 
species represented by a single individual, and the latter a rare 
species represented by only five specimens. Obviously these facts 
strongly point toward a uniformity in the chaetognath fauna, espe- 
cially the epiplankton, over the Indo-Pacific Ocean, notwithstanding 
the curious absence of S. regularis and S. hispida in the Philippine 
collection. 

The situation is quite otherwise when the Philippine chaetognatha 
are compared with those from the San Diego region, for those species 
most characteristic of the Philippines are those that are either 
absent or least characteristic of the San Diego region, and the op- 
posite. Thus, S. enflata, by far the most typical and abundant 
species about the Philippines, has been obtained in the San Diego 
region by less than 20 out of nearly 4,000 hauls. Conversely, S. 
bipunctata is by far the most typical and abundant species in the 
San Diego region, but not a single individual was obtained from the 
Philippines. Again, Sagiita ferox, 8S. pulchra, S. bedoti, S. decipiens, S. 
minima, 8S. macrocephala, and Eukrohnia richards have not been taken 
from the San Diego region, although the first three are third, fourth, 
and sixth in order of abundance in the Philippine region. On the 
other hand, Sagitta lyra and S. californica, in addition to 8. bipunctata, 
were not taken from the Philippine region, although the former is 
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the most characteristic mesoplanktonic species in California waters. 
Again, of those species common to both regions, Sagitta hexaptera and 
S. serratodentata are second and eighth in order of abundance in the 
Philippines and tenth and second in the San Diego region. Finally, 
aside from S. neglecta, which is rare in the San Diego region and ob- 
tained by only one haul from the Philippines, the order of abundance 
of the remaining species common to both regions is as follows: S. 
plankions, P. draco, E. hamata, and K. subtilis in the Philippine 
region; and Ff. hamata, K. subtilis, S. planktonis, and P. draco in the 
San Diego region. 

Taken in connection with what is known of the distribution of 
chaetognatha throughout the world, the above comparisons show that 
the Philippine species are characteristic of the Tropics and warm 
water, while those of the San Diego region are, on the other hand, 
more characteristic of the Arctics or sub-Arctics and cold water. 
As a matter of fact there is less difference between the California 
chaetognatha and those of the region about Spitzbergen than there 
is between the California and Philippine faunas. 

Furthermore, this sub-Arctic nature of the California chaetognatha 
is not peculiar to that group. Calanus jfinmarchicus, the commonest 
copepod of the California coast is, according to Cleve (1900, p. 47), 
a “characteristic inhabitant of the Arctic regions, along the coast 
banks of Greenland, Iceland, etc.” Similarly, Hwcalanus elongatus, 
the second most typical copepod of California waters, is ‘noted from 
60° north, 7° west in August and the Skagerak in February.” [Cleve 
(1900, p. 63.)] Likewise Acartia clausii, obtained in abundance off 
the pier of the Scripps Institution, is typical of the North Sea “and 
follows the coast of Norway to about 70° or 74° north.”’ [Cleve (1900, 
p. 42).] Again, the most prevalent ctenophore of the California 
region, Pleurobrachia bacher, “is found in vast swarms in the cold 
water of Maine and Nova Scotia.” [Esterly (1914, p. 28).] Lastly, 
among the diatomaceae, Chaetoceros criophilum is the commonest 
diatom in San Diego waters, although Cleve (1900, p. 295) states 
that it is a “decidedly Arctic, pelagic species.”’ Another common 
San Diego Chaetoceros is C. debile, but Cleve (1900, p. 296) says that 
it is abundant along the south coast of Iceland and at the Faroes.”’ 
Similarly with Nitzschia seriata; its “principal area of distribution 
is between Scotland, Iceland, and Greenland” [Cleve (1900, p. 336)], 
although it is among the common diatoms of the San Diego region. 

So the list might be continued. To be sure, there are many 
tropical and semitropical species occurring in California waters, but 
they are not the characteristic and prevalent ones. These have their 
nearest allies, not in other parts of the world at corresponding lati- 
tudes, but in the Arctic and sub-Arctic regions. May this not be 
attributable in part to the marked upwelling of cold bottom waters 
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along the western coast of America? To establish this would require 
an extensive series of collections off the coast of Central and South 
America, and comparisons of the faunas at the same latitudes on the 
two sides of the Pacific. But, if it is true, it emphasizes the necessity 
of recognizing this fact in fisheries investigations and demonstrates 
an essential difference between the problems, economic and otherwise, 
of the coastal waters of the eastern and western Pacific. 

That the chaetognath faunas of the two regions are fundamentally 
different is made more certain by the fact that in four of the five 
Sagiita' common to both Philippine and San Diego regions, the 
Philippine specimens have a greater number of both anterior and 
posterior teeth. The same is true with respect to P. draco, and in 
E. hamata the Philippine specimens have nearly twice as many 
teeth (21 to 25) as do the San Diego specimens (10 to 13). These 
differences are mentioned in the preceding pages in connection with 
the account of each species, but are better revealed, perhaps, in the 
following list: 


Anterior teeth. Posterior teeth. 

Species. FSe5 SS SS ee 
Philippines,| San Diego. Philippines. San Diego. 

wo cae a| 
Re CaTatah WAVE ANE. to Saeed “Pe oy Arad Deeps nd WU ra 6-11 4-8 | 9-15 7-12 
DR IUEM LOCUS arate oral Spe et at trahclet ane er ey nade eae te Aes ote Seah ee 4-8 3-5 12-16 8-11 
ISU SCRTCLO MER LTE: Ey nay 2 tLe a ee TE Ve Fe Tp 8-11 6-9 13-24 13-19 
PS PEDURIENCLO TUES are ecole ese eens Stee ere = tare ava ce iene EN eee A 6-10 4-7 12-18 11-15 
PENG ROCO Sats hr NN My I ue LW SUT hd 5k 6-10 4-4 10-16 8-9 





In the case of P. draco the differences may mean little, owing to 
the fact that only a single very immature specimen is recorded from 
the San Diego region. It is interesting, however, to note that it was 
7 millimeters in length, whereas 15 of the 20 from the Philippine 
region recorded in Table 17 are smaller and quite as immature, the 
smallest being less than 5 millimeters in length, although it has 
6 to 7 anterior teeth and 13 posterior teeth. 

To demonstrate that the differences in number of teeth given for 
the four species of Sagitta are significant, from 10 to 30 or more 
individuals of each species were selected at random from the two 
collections, the number of teeth counted, and the mean number and 
corresponding probable errors computed. The results are entered in 
Table 19: 


TaBLE 19.—Comparison of mean number of teeth in specimens from the Philippines and 
from the San Diego region. 











Anterior teeth. Posterior teeth. 
Species. Philippines} San Diego | Difference | Philippines | San Diego | Difference 
(P). (S). (P-S). (P). (S). (P-S). 
SRCMIOL Ea nt Asoacaes 8. 29+0. 256 | 6.270.035 | 2.02+0.258 | 13.4540. 241 | 10.18+0.133 | 3.2740. 275 
S. neglecta..............| 5.6140. 160 | 3. 80+0. 243 | 1.8140. 291 | 13.75+0. 184 8.96+0.135 | 4.7940. 228 
S. serratodentata........ 9.3240. 133 | 7.22+0.114 | 2.1040.175 | 18.24-+0.536 | 15.4440. 203 | 2.80+0. 573 
Se DLOTKLONIS Sao. op sais < 8.3640. 200 | 5.94+40.335 | 2.42+0.390 | 16.15+0.145 | 12.60+0.218 | 3.5540. 262 


1 §. heraptera is not considered owing to loss of teeth. See p. 245. 
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Table 19 shows (1) that in every case the mean number of both 
anterior and posterior teeth in Philippine specimens exceeds that in 
San Diego specimens, and (2) that the magnitude of the excess is 
between 5 and 20 times the corresponding probable error. That this 
excess is not merely an expression of the larger size of the Philippine 
specimens is evident, for the counts were made on specimens of 
Philippine Sagitta enflata between 10 and 21 mm. in length and on 
San Diego specimens between 10 and 25 mm.; on Philippine S. 
neglecta between 6 and 8 mm., and on San Diego specimens between 
8 and 13 mm.; on Philippine S. serratodentata between 7 and 11 mm., 
and on San Diego specimens between 10 and 17 mm.; and on Philip- 
pine S. planktonis between 13 and 27 mm., and on San Diego speci- 
mens between 17 and 26mm. Obviously, some differential influence 
is at work in the two regions causing an excess of teeth in the Philip- 
pine fauna, or a deficiency in the San Diego fauna. 

Unfortunately, a similar comparison of Philippine chaetognatha 
with those from other regions of the Pacific is impossible, owing to 
the fact that no one except Fowler (1906) has published a series of 
tooth counts, and he has not kept the individual counts distinct. 
The range of variation, however, in the Siboga material is much the 
same as that in Philippine specimens. This is pointed out in the 
foregoing pages for every species common to the two regions, but 
these data are brought together and amplified in Table 20: 


TABLE 20.—Comparison of number of anterior and posterior teeth in Philippine species 
and those from the Siboga region. 


SAGITTA ENFLATA. 
































Anterior teeth. Posterior teeth. 
Tength 
0 
Se Goa, |) Pelli: Philip- 
inmm. pines. Siboga. pines. Siboga. 
10-15 6- 7 7-9 9-12 9-14 
15-20 7-9 8-9 13-15 12-17 
20-25 7-11 8-10 14-15 12-16 
25-30 8 7-10 14 14-17 
SAGITTA NEGLECTA 
6.5 4-6 4-65 12-14 9-10 
7 5 8 4-6 12-16 9-12 
7.9» | 5- 6 4-5 14-15 10-13 
8 5- 6 4-6 14-15 9-14 
SAGITTA SERRATODENTATA 
7-8 9 5- 9 13-15 9-16 | 
8-9 8-9 6-9 14-18 13-18 
9-10 8-9 6-9 | 16-19 13-19 | 
| 10-11 8-11 8- 9 18-24 15-19 | 
=3 : \ 
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TABLE 20.—Comparison of number of anterior and posterior teeth in Philippine species 
and those from the Siboga region—Continued. 


SAGITTA PLANKTONIS. 


















































| Anterior teeth. Posterior teeth. 
Length of | PKs yA ys 
specimens mi ea 
in mm. ilip- ; ilip- ; 
pines Siboga pines, Siboga. 
11-13 7-9 5- 8 12-16 13-16 
13-15 9 5- 9 16 14-18 
15-17 9-10 8&9 15-18 17-18 
17-19 9-10 7-9 17-18 16-18 
19-21 8 7-11 16-17 16-20 
21-23 8 &-11 16-17 17-20 
23-25 8-9 8-10 17-18 18 
25-27 7-9 & 9 17-18 18-19 
SAGITTA PULCHRA. 
10-15 5- 8 6-10 9-12 10-14 
15-20 6- 9 6-10 11-18 10-15 
20-25 6- 8 7-10 10-13 12-15 
SAGITTA DECIPIENS. 
9.0 9-11 8 19-21 16 
11 10-11 ti 22 16 
12 9 8 20-21 15-17 
12.5 8-9 8-9 19-20 15-18 
1 at 
SAGITTA BEDOTI. 
10-12 8-10 9-11 20-23 18-27 
12-14 &- 9 9-13 21-25 20-32 
14-16 8-10 9-10 22-28 21-29 
SAGITTA FEROX. 
10-12 5-7 4-8 10-12 9-13 
12-14 7-9 7-9 12-15 10-14 
14-16 5- 9 6- 9 10-14 10-14 
PTEROSAGITTA DRACO. 
| 6.0 | 7-9 | 8 11-14 12 
% | 5-10 7-10 11-15 11-15 
7.5 | &- 9 8-9 13-16 12-16 





Inspection of this table reveals a pronounced similarity in number of 
both anterior and posterior teeth between Philippine and Siboga speci- 
mens of Sagitta enflaia, S. planktonis, 8. pulchra, S. bedoti, S. feroz, and 
Pierosagitta draco. In S. neglecta, S. serratodentata, and S. decipiens 
specimens from the two regions agree in number of anterior teeth, 
but those from the Philippines have a greater number of posterior 
teeth. Even in these instances the differences are slight and prob- 
ably insignificant except for S. decipiens. In this species there 
seems to be no doubt that the Philippine specimens have more 
posterior teeth than Siboga specimens of the same length, although, 
as pointed out on page 254, where the length of animal was neglected, 
Fowler’s records show a range of 13 to 23 posterior teeth as against 
that of 19 to 22 for Philippine specimens. 
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On the whole there is close agreement in number of teeth between 
specimens of species common to the Philippines and the Siboga 
region, while the same species are represented in the San Diego 
region, if at all, by specimens having markedly fewer teeth. In 
the face of this fact it is evident that, as formerly (1911, p. 68) 
stated, ‘‘variation in number of both anterior and posteric: teeth 
in many species is not referable to specific differences, but probably 
to some distribution factor.’ When it is recalled that a subnormal 
ocean temperature characterizes the region adjacent to the western 
coast of America, due to pronounced upwelling of bottom water, 
and that the chaetognath fauna off southern and Lower California 
is representative of more northern latitudes, it suggests that one of 
these distribution factors is temperature. I believe the small num- 
ber of teeth in San Diego specimens is an expression of the slower 
rate of metabolism due to a lower ocean temperature. This is not a 
new suggestion, but it is one that merits thorough investigation. 
Fowler (1906, p. 29), after stating that specimens of Siboga Sagitia 
serratodentata have nearly twice as many posterior teeth as speci- 
mens of the same length from the Bay of Biscay, says: ‘‘It is possible 
that this may be correlated with the respective temperatures at 
which the specimens live, but a long series of similar observations 
from different latitudes would be necessary before this could be 
regarded as even probable.” 
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EXPLANATION OF PLATES. 
{All figures drawn with camera lucida. | 


PLATE 34. 


. Sagitta philippini, new species.  X 18. 

. Anterior teeth and few of posterior teeth of S. philippint. X 250. 
. Vestibular ridge of S. philippini. X 250. 

. Seizing jaws of S. philippint. X 800. 


PLATE 35. 


. Sagitta pulchra Doncaster. X 8. 
. Sagitta bedoti Béraneck.  X 8. 

. Sagitta ferox Doncaster. X 8. 

. Sagitta decipiens Fowler.  X 18. 
. Sagitta neglecta Aida. X 18. 


PLATE 36. 


Eukrohnia richardi Germain and Joubin.  X 6. 

Pterosagitta draco (Krohn). X 25. 

Pterosagitta draco with collarette partly torn away and with no vestige of 
ovary or seminal vesicle. X 25. 

Pterosagitta draco with fully mature ovaries and with collarette almost 
entirely missing. 25. 


PLATE 37. 


Teeth of Hukrohnia hamata (Mobius). > 100. 

Teeth of Eukrohnia richardi Germain and Joubin.  X 100. 

Vestibular ridge of Sagitta minima Grassi. X< 400. 

Seizing jaw of Sagitta minima. XX 800. 

Portion of vestibular ridge and posterior teeth of Sagitta decipiens Fowler. 
x 400. 

Vestibular ridge of Sagitta pulchra Doncaster. 400. 

Vestibular ridge of Sagitta bedoti Béraneck. X 400. 

Vestibular ridge of Sagitta ferox Doncaster. X 400. 

Seizing jaw of Sagitta decipiens Fowler. X 800. 

Seizing jaw of Sagitta pulchra Doncaster. X 800. 

Seizing jaw of Sagitta bedoti Béraneck. X 800. 

Seizing jaw of Sagitta feroxr Doncaster. X 800. 

Seizing jaw of Eukrohnia richardi Germain and Joubin.  X 800. 

Seizing jaw of Eukrohnia hamata (Mébius). X 800. 


PLATE 38. 


Posterior extremity of a small mature Sagitta enflata Grassi. XX 25. . 
Posterior extremity of a mature Sagitta minima Grassi. X 25. 
Ventral view of anterior extremity of Sagitta bedoti Béraneck. 50. 
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HYDROMEDUSAE, SIPHONOPHORES, AND CTENO- 
PHORES OF THE “ALBATROSS” PHILIPPINE EXPE. 
DITION. 


By Henry B. Bicetow, 


Of the Museum of Comparative Zoology, Cambridge, Massachusetts. 


INTRODUCTION. 


The medusae, siphonophores, and ctenophores described in the fol- 
lowing pages were collected among the Philippines by the United 
States Fisheries steamer Albatross during 1907-1910. The material 
submitted to me consisted in part of specimens picked out on the 
spot and separately preserved, in part of a very large amount of 
unsorted plankton. The former were uniformly in good condition, 
but such medusae as I was able to separate from the mass of crus- 
taceans, sagittae, salpae, pteropods, etc., were all damaged, many of 
them past recognition. For this reason and because time has allowed 
only a superficial examination of the unsorted plankton, it is by no 
means certain that the list includes all species which were taken. 
The labels give no information as to the depths of capture of any of 
the specimens; these have been obtained from the published data of 
the expedition.* 

As points of special interest I may point out the discovery of a 
new Protiara (1912, p. 253), a new representative of Haeckel’s genus 
Zygocanna (1912, p. 255), a genus not recorded since 1879; and a 
new genus of Petasidae of unusual morphological interest (1912, 
p. 258). The collection as a whole affords the opportunity for a 
discussion of the geographic affinities of the medusa-fauna of the 
Malay-Philippine region. 











1 Dredging and Hydrographic records of the U. S. Fisheries steamer Albatross during 
the Philippine Pxpedition, 1907-1910, U. S. Bureau of Fisheries, document 741, 1910. 
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DESCRIPTIONS OF GENERA AND SPECIES. 


Class HY DROMEDUSAE. 
Order ANTHOMEDUSAE. 


Family BOUGAINVILLEIDAE Gegenbaur, 1856. 
Genus BOUGAINVILLEA, Lesson, 1843. 


BOUGAINVILLEA FULVA Agassiz and Mayer. 


Bougainvillea fulva Acassiz and Mayer, 1899, p. 162, pl. 2, fig. 6. Syno- 
nymy, Mayer, 1910, pp. 160, 492. 


Bougainvillea fulva—material examined. 











Number : 
Catalogue) — Coltection of of speci i i Diamete 
— peci- | Station. Locality. : 
No. eras in mm. 
ae ON 36 1 5129 | Sulu aia off western Mindanao......... 12 
LOL MC. Lice ce cece ne ae 1 OLZ9O Saas COR opines op pisisieaaid taicials's oinite eiaadiatnciioes 
40419 | U.S.N.M.. 1 5224 iiean Marinduque and Luzon........ 9 
29298 | U.S.N.M.. 1 5451 | Off east coast of Luzon..........-......- 15 
ataee Ce ec 2 5456 |-...- a0 eee tmetelalelelalalelsinielinielsicis erie = seeraictate= ep HS 
1670 (G.2eees= sare ao 2 DAO | eeets Ol Oc nicl < ae eiaieieedesite ele iieiet elias ee ee 
29299 U.S.N.M Z | 2 3500 Off northern Mindanao. .--.0.0...2.242. 714 
305 een setae a iaele = 1 ee) 00 ee Onis ee sais oe eieleiele ma loitisielae oils eee eiaie 
29297 | U.S.N.M.. | ut 5039") *BUtON Oialbs coc ceasecraens ceanacee es | 7 





This species has been studied so fully by previous students that a 
detailed account is unnecessary here. The most advanced stage yet 
observed is described by Maas (1905, 1906) ; slightly younger speci- 
mens by me (1909a). The account by Hartlaub (1909), and his 
comparison between fulva and the various Atlantic Bougainvilleas, 
is especially noteworthy. I need merely note that the present series 
contains two color phases, otherwise indistinguishable, one with ma- 
nubrium yellowish, the other with a brown stripe in each interradius. 
The difference is not a sexual one, because both males and females 
were found in each phase. Perhaps it is evidence of differences in 
nutrition. 

The range of B. fulva extends over the whole breadth of the tropi- 

cal Indo-Pacific from the coast of Mexico in the east (Bigelow, 1909a) 
to the Gulf of Aden on the west (Djibuti, Hartlaub 1909). 


Family PANDEIDAE, Haeckel, 1879 (sens. em.). TIARIDAE, 
Hartlaub, 1913. 


Genus PROTIARA, Haeckel, 1879. 


As I have previously pointed out (1913, p. 12) “ Tiaridae” can not 
be used as the name of a medusan family, 7iara being preoccupied 
fora mollusk. Protiara was defined by Haeckel as having gonads in 
the form of single longitudinal swellings, and it is so limited by 
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Hartlaub (1918), whom I follow here, though Mayer (1910) has ex- 
panded it to include forms with solid marginal cirri as well as 
tentacles, as Halitiara formosa Fewkes. The descriptions of the 
various species which have been credited by different authors (Haeckel 
1879, Mayer 1910, Hargitt 1905) to this genus are so insufficient that 
it is not worth while to add anything here to the discussion of them 
given by Hartlaub (19138, p. 251). As he points out, some of them 
are really Sarsiids, only two, tetranema ({Péron and Lesueur) 
Haeckel, and haeckeli Hargitt, being undoubted Pandiids. That 
Halitiara formosa is likewise a true Pandiid is proved not only by 
its general structure, but by cross sections of its gonads which I have 
myself examined. But in this species there are solid cirri on the 
bell margin, as well as the four tentacles, and it therefore deserves a 
separate genus. 
PROTIARA TROPICA Bigelow. 
Plate 39, figs. 1-4. 
Protiara tropica BiaELow, 1912, p. 253. 


Protiara tropica—material examined. 





Number 
Catalogue) Collection of— | of speci- | Station, Locality. Diameter in mm.. 
eZ? mens. 
29380... .: OES 2NGMeeesee= 1 5,500 | Off northern Mindanao...| 9 by 9 high. 





I have already (1912) described this specimen in such detail that I 
need merely call attention to the figure showing the interradial 
gonads in transverse section (pl. 39, fig. 2), the location of these 
organs being the reason for classing the specimen as a pandiid rather 
than a sarsiid. 

Genus LEUCKARTIARA Hartlaub 1913. 


Tiara* Lesson, 1843 (part). 
Turris* Mayer, 1910 (part). 
Clavula Mayer, 1910 (part). 

Hartlaub’s recent (1913) discussion of this genus leaves little to 
add—I follow him in referring to it all Pandiids with eight or more 
tentacles, in one series, with “mesenteries” and with gonads pri- 
marily horseshoe-shaped, their concavities directed distally, their 
arms transversely folded. The chief distinction between Leuckar- 
tiara, Neoturris, and Pandea is the structure of the gonads (1909a, 
Hartlaub, 1913). I may refer the reader to Hartlaub’s discussion 
of the complicated synonymy, only pointing out that he is undoubt- 
edly correct in using the species name octona Fleming for the medusa 
which most authors have called “ Tiara pileata,” the Medusa pileata 
of Forksal being a Veoturris (p. 284). 





1 Preoecupied for a mollusk. 
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LEUCKARTIARA OCTONA (Fleming) Hartlaub. 
Plate 39, figs. 5, 6. 
Geryonia octonad FLEMING, 1823, p. 299. Synonymy, Hartlaub 1913, p. 285. 


Leuckartiara octona—naterial examined. 


Number 
Geinlague Collection of— | of speci- | Station. Locality. Diameter in mm. 
; mens, 
ao baie si Se Ee ee 5 2 te Off northern Cebu........ 4-6 hgh 
mE A eel MO Zi cpt GN OA a AD lie ae ee OO BEng gd ol 0 
29304... =. v SNIM Lie 1 Hy 649 BUtOnStralus-) 2252 a. ees 6 high 


I formerly (1909a) believed that the Pacific Lewckartiara described 
by Maas (1909) and by me (1909a) as Tiara papua Lesson, but prob- 
ably incorrectly, as Hartlaub (1918, p. 334) points out,’ could be dis- 
tinguished from the Atlantic Z. octona by the presence of fewer ten- 
tacles. But Vanhoffen has recently (1912) recorded Pacific speci- 
mens of the characteristic “ octona” type; hence it can no longer be 
maintained that the final number of tentacles is always smaller in 
the Pacific than in the Atlantic form. But most of the Pacific speci- 
mens recently recorded have only eight or fewer tentacles, irrespec- 
tive of size, as shown in the following table: 


Large Small tentacles 








Authority. Locality. Size. tentacles Gonads. and bulbs 
Maas, 3 specimens .| Malay Archipelago..| (?)-..-.....-..- 8 | Large present.| 8. 
Agassiz & Mayer. . a miles north ofthe} 5mm. high... 8 | Present .......| 8 small,+16 bulbs. 
arquesas. 
eG --eee-| Hast Pacific. . <n POIGISIM SS. cites SSmallove yso2 8 bulbs. 
BS era wees: 2 oe Oe eee ere AML Pesach ates 9 | Present ..-.....| 11 bulbs. 
De eiteadhgdsic HiSse Gores) Fete iGihish 42 Leos Oye do........| 8 bulbs and small 
tentacles. 
DOLD. mcmaces|ae'sies GOs eS estes 3 high. . eka 4 | None..........] 4 bulbs. 
Maas: 2252. eaGee JAPAN yaa tee eee eten lSinishie eee SAT Eels seine 8 small. 
WO. secede se | Jesus Gover >. Veet 15 high. . 8 Sse.- a haar cea 8 small. 
The present collection gives the following data: 
2 Size Large Small tentacles 
Locality. (mm.). tentacles, Gonads. and bulbs. 
4] Present.......|4 small and 8 
obs 
8 | Present, large.| 8 knobs. 
8 | Present ....-..| 8 knobs. 
a eee. doz 25: 552.|' 3 ‘small ; and 78 
knobs. 
DA eee do: 34. .4)'6 small’ and: 97 
knobs. 
D eases dosancesee|) 6 Small Vand? 17) 
<nobs. 
Seas e GOssaeeeee| 4 Nemalls “and! Js 
knobs. 
B10) Scien do.-.......| 9 knobs. 











1 Hartlaub, 1913, p. 334, shows that the Turris papua of Lesson and of Eydoux and 
Souleyet is a Neoturris. 
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The bases of the tentacles are laterally flattened, and on the outer 
surface there is a more or less pronounced spur clasping the exum- 
brella (pl. 39, fig. 6). This character, however, varies both individ- 
ually and with contraction. It is not shown in Maas’s figure of his 
Japanese specimens, nor was it noticeable in either the Siboga or the 
Albatross eastern Pacific series. There is usually but not always 
an abaxial ocellus on the base of each tentacle, and of each marginal 
bulb. But this is not an invariable rule, for an ocellus may be lack- 
ing, or there may be two in conjunction with a single tentacle. Thus 
in one specimen 7 of the 8 large tentacles and 7 of the 9 knobs have 
1 ocellus, while 2 knobs have 2 ocelli each; in another, the 8 tentacles 
and 3 of the 7 knobs have 1 ocellus, while 4 knobs have 2 ocelli each; 
in a third 5 tentacles have 1 ocellus; 1 has a diffused pigment spot 
and 2 have no ocelli, and of the 8 knobs 4 have one and 4 have 2 
ocelli each. 

The gonads are of the characteristic type, as a comparison of the 
photograph (pl. 39, fig. 5) with any of the numerous figures of Z. 
octona (Maas 19040, pl. 1, fig. 9; Hartlaub, 1913) will show. The 
edges of the radial canals are irregularly fluted, especially in the 
distal one-third of their course (pl. 39, fig. 6) ; but the lobing varies 
from canal to canal, or even on opposite sides of any given canal. 
Some canals hardly show it at all. It is not present in young speci- 
mens, and first appears as a jagged outline (Bigelow 1909a). It is 
never as pronounced here as in Catablema or in Neoturris. 

Color.—In the preserved specimens the gonads and lips are violet 
or purple; the tentacles opaque and yellowish, their bases brownish 
yellow. The ocelli are dark brown. In the large Japanese examples 
described by Maas (1909, pl. 1, fig. 3) the colors are similar. Z. 
octona is very generally distributed over the warmer parts of the 
Indo-Pacific region, but is not yet known from the northwest Pacific 
north of Japan. 


Genus NEOTURRIS Hartlaub, 1913. 


Neoturris HARTLAvB, 1918. 

Tiara Lesson, 1837 (part). 

Turris LESSON, 1887 (part). 

Clavula BicELow, 1909a.—Mayer, 1910 (part). 

The discovery by Browne (1910) and Hartlaub (1913) that the 
Turris neglecta of Forbes (of which Clavula is probably the hydroid) 
is not a Pandiid forbids the use of Clavulaas the name for the present 
genus. 

Neoturris is undoubtedly very closely allied to Leuckartiara; 
indeed, it has often been united with it, as, for instance, by Van- 
hoffen (1912). But as previously pointed out (1909a), I agree with 
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Hartlaub (1892, 1913) that the gonads are sufficiently different to 
separate it. In Leuckartiara these are fundamentally horseshoe 
shaped; the arms, it is true, are transversely folded, but the folds are 
permanently connected next the interradius. In Neoturris, on the 
contrary, the vertical series of transverse gonad folds are not con- 
nected with one another at the inner (interradial) ends, while the 
interradial surface of the manubrium is occupied by an irregular net- 
work of sexual thickenings. The figures by Maas (19046) and Hart- 
laub (1913) show the two gonad types very clearly. (For further dis- 
cussion see Hartlaub, 1918, p. 325.) 

So far three species of Veoturris have been recorded from the Indo 
Pacific—the Z'urris papua of Lesson (if it be actually a Neoturris), 
T. pelagica Agassiz and Mayer, and 7’. fontata Bigelow [ Turris brevi- 
cornis Murbach and Shearer (1903) is probably a Leuckartiara, as 
Hartlaub, 1913, p. 335, points out}. 

There is nothing in the original account and rather diagrammatic 
figure of pelagica (Agassiz and Mayer, 1902) to separate it from the 
Atlantic V. pileata. And two specimens in the present collection 
also agree with NV. pileata in general form, structure of the gonads 
and tentacles, degree of lobation of radial canals, and absence of 
vcelli, though they have more tentacles than have ever been recorded 
for the Atlantic form. But the number of tentacles is so variable 
(Hartlaub, 1913) and the discontinuity between the two forms so 
small (up to 90 for Atlantic, 100-120 for Phillipine specimens) that 
it does not justify separating the Pacific form specifically. And the 
Philippine specimens are apparently only an older stage of pelagica 
Agassiz and Mayer; at least, the only important difference—larger 
size and greater number of tentacles—can be readily explained as 
concomitants of growth. In short, it appears that in Veoturris, as in 
Leuckartiara, one species ranges over both the Atlantic and the 
Pacific. And comparison of the accompanying photographs (pl. 39, 
figs. 7-8) with Hartlaub’s (1913) figures will show how closely speci- 
mens from the two oceans agree in all essential features. 

It is possible that the Turris papua of Eydoux and Souleyet (1841) 
also belongs to this compound form, for its gonads are clearly of the 
Neoturris type. But it differs from péleata in having very few ten- 
tacles (10-11), and this is also true of Lesson’s (1830) Aequorea 
mitra, later called by him 7'urris papua. 

NV. fontata is distinguished from all other members of the genus by 
the presence of ocelli, of exumbral sense pits, and of tentacular ostia, 
together with a small number (20+) of tentacles, and of many per- 
manently rudimentary tentacular knobs. 
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NEOTURRIS PILEATA (Forsk&l) Hartlaub. 


Plate 39, figs. 7, 8; plate 40, fig. 1. 


Medusa pileata ForsKAL 1775, p. 110. 

Neoturris pileata HarTLAvuB, 1913, p. 326. To the synonymy given by Hart- 
laub, 1913, p. 826, add Turris pelagica; Agassiz and Mayer, 1902, p. 142, 
pl. 1, fig. 2—Mayer, 1910, p. 127. 


Neoturris pileata—material exanined. 





| Number 


Caimlcene Collection of— | of speci- | Station. Locality. Diameter in mm. 
5 | mens. 
| 
29305: <)... WES INEM eos -| 1 5127 | Sulu Sea, vicinity south- | 17; about 120 tentacles. 
ern Panay. 
40421..... faces Gor eaoes un 1 5129 | Sulu Sea, off western Min- | 14 by 21 high; about 92 ten- 
danao. tacles. 





Both the examples are in good condition, though somewhat con- 
tracted. But in each a small portion of the margin is so damaged 
that it is impossible to determine the total number of tentacles within 
two or three. The specimens are described here in detail, as no ac- 
count of adult Pacific examples has appeared. 

The tentacles seem at first sight to be arranged in two alternating 
rows, an inner and an outer. But this appearance is merely superficial, 
for all the tentacles arise at the same level, close to the circular canal, 
and the apparent outer row is merely the older tentacles, whose bases 
are broader and reach outward farther than those of the younger ones. 
A side view of the margin (pl. 39, fig. 8) shows the actual relation of 
the tentacles of different ages more clearly than a verbal description. 
The tentacle bases are laterally flattened and triangular. There are 
openings on the outer face of several of the bulbs near the base, but 
these are apparently accidental mutilations, not true ostia such as 
occur in JV. fontata. 

In the smaller specimen there are six rudimentary knobs, but there 
are none in the larger. Evidently, then, the number of tentacles pres- 
ent is nearly, if not quite, the final one. There are no ocelli; nor are 
ectodermal sensory pits, so important a feature of VV. fontata, present. 
But there is a shallow furrow in the exumbrella just above the base 
of each of the larger tentacles. I was not able to study the histology 
of the ectoderm in this region because of the condition of the 
specimens. 

Manubrium and gonads——The manubrium occupies but little more 
than one-half the depth of the bell cavity; the lips are thrown into 
numerous small complex folds (pl. 39, fig. 7). 

The gonads (pl. 39, fig. 7), which closely resemble the figures of 
N. pileata given by Maas (1905, pl. 1, fig. 5) and Hartlaub (1913), 
are entirely discontinuous in the perradii, but connected in the upper 
half of the interradii by an irregular network. 
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Canals——The margins of the radial canals are lobed in their mid- 
region, but their outer ends and the circular canal are smooth. 

Color.—In the preserved specimens the tentacles, manubrium, and 
gonads are pale yellow. 


Family BYTHOTIARIDAE Maas, 1905. Sens. em. Bigelow 
(1909a, 1918), Maas (1910). 


Tribe Bythotiaridi (part)+Tribe Calycopsidi Mayer, 1910. “Gruppe” 
Calycopsiden HArtiavs, 19138. 

Hartlaub (19138, p. 349) substitutes the name “ Calycopsiden ” for 
“ Bythotiaridae,” both because the former is derived from the oldest 
and largest genus, and because he finds the latter “unbequem.” But 
neither of these reasons seems to me to justify abandoning a gen- 
erally accepted family name. 

Maas (1910) has recently given us so satisfactory a discussion of 
this family that I need add little here beyond the statement that I 
am still in thorough accord with his union of Bythotiara, Hetero- 
tiara, Sibogita, and Calycopsis in a single family, distinct on the one 
hand from the Williadae, on the other from the Pandeidae. Mayer 
(1910), on the contrary, has referred Bythotiara and Sibogita to the 
Williadae, Heterotiara to the Pandeidae (“ Tiarinae”). Vanhdoffen 
(1911), who has examined more specimens of the three genera than 
any other student, has classed them all among the Pandeidae 
(“Tiaridae”), but without any discussion of their relationships. 
And Hartlaub (1913) in his recent revision of the Pandeidae 
[“ Tiaridae”] classes them as “Gruppe Calycopsiden” of that 
family. But although, as I have previously pointed out (1909a, p. 
213), “the closest relationship of the Bythotiaridae is undoubtedly 
with the Tiaridae [Pandeidae],” they are so easily distinguishable 
from the members of that family by the greater development of the 
manubrium, which, as in most Leptomedusae, is distinguishable into 
basal, gastric, and oral regions; by the structure of the gonads, which 
are permanently interradial instead of having this primitive loca- 
tion masked with growth as is the case in most Pandeidae; by the 
structure of the bell margin and by the fact that the tentacles have 
no distinct bulbs; and they are so uniform, among themselves in 
these respects, that I still believe they are best grouped in a separate 
family. But here, as so often among Medusae, it is perhaps im- 
possible to draw a hard and fast line; for, as Hartlaub (1913) points 
out, the genus M/eator, recently described by me from the northwest 
Pacific (1913) has some characters in common with the Pandeids, 
some with the Bythotiarids. 

A feature of special importance emphasized by Maas is the ab- 
sence of any swelling at the base of the tentacles. 


HYDROMEDUSAE, SIPHONOPHORES, AND CTENOPHORES. 287 


Niobia is included by Mayer in his “ tribe Bythotiaridi,” but its 
swollen tentacle bases argue against this view. Maas (1910, p. 7) 
suspects that it is a Leptomedusa. 


Genus HETEROTIARA Maas 1905. 


The genus was proposed by Maas (1905) for two immature speci- 
mens named by him //. anonyma. It has since been recorded by me 
(1909a) for two more examples of anonyma from the eastern Pacific, 
for large series of that species from the northwest Pacific (1913) and 
from the Western Atlantic (1918), and by Vanhéffen (1911) for one 
anonyma and four specimens of a new species, minor, from the 
“Valdivia” collection. The present collection contains eight ex- 

-amples of minor, which are in such good condition that they allow me 
to amplify the original account of that species somewhat. 

Vanhéffen (1911) has questioned whether the eastern Pacific speci- 
mens which I referred to anonyma really belonged to that species, on 
the ground that his examples, as well as those of the Stboga, 19 mm. 
high, had only eight tentacles and no sign of others in process of 
formation, whereas mine, only slightly larger (22 mm.) had eleven 
or twelve. But the northwest Pacific specimens (1913, p. 26) showed 
that the number of tentacles varies (7-10) independent of size (13-21 
mm. high), besides varying in number from quadrant to quadrant of 
the bell margin. Hence, as I have pointed out (1913), there is no 
real separation between the eastern Pacific and the other recorded 
specimens of anonyma. And this same conclusion has been reached 
by Hartlaub (1918, p. 351). 

H. minor is distinguished from H. anonyma by its small size and 
by having about twice as many tentacles. Data are now available 
from enough specimens to establish the constancy of the difference, 
and consequently the validity of Vanhdéffen’s species. It is possible 
that the Zara prismatica of Maas (1893) belongs to one or other 
of these two species. But in the absence of any figure of the entire 
Medusa, this must remain doubtful (Hartlaub, 19138, p. 349). 


HETEROTIARA MINOR Vanhiffen. 
Plate 39, fig. 9; plate 40, figs. 2—4. 
Heterotiara minor VANHOFFEN, 1911, p. 212, figs. 8a, 8%. 


Heterotiara minor—material examined. 











Number Diame- 
Catalogue No. Colleeuon of speci- | Station. Locality. : ter in 
mens. mm, 
AAs cia «nae n a= ee U.S.N.M.. 1 5224 | Between Marinduque and Luzon...... 8 
OIGie sj oset Sokcc we ae elas M.C.Z....- 1 5224 |..... do eset tte SRP SSS e OS: Se 6 
POOL se Ne U.S.N.M 2 5320 | China Sea, vicinity Hongkong......-..- 8,9 
OGIO tee ey tee. Sete U.S.N.M 3 5456 | Off east coast of Luzon...........-...-- 7 
BOG L Re wep imams cee oboe M.C. Z. 1 5456 |..... GOs cat dooce swe sue asec caceceeodece 7 
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The general structure of the genus is now so well known that all 
that is needed here is a discussion of characters which may be ex- 
pected to be of specific importance. The series, arranged according 
to size, gives the following data: 


| Diameter | Height | Interradial tenta- | Total 


Locality (station). (mm.). | (mm.). | cles per quadrant. | tentacles. 








aren te AE UR Sti he SEE SRD 6 6 | 4-3-4-3.000000022.. 18 
Bag Pee ke a Rl ee 7 To \eeweSoB ee ad 16 
EG AAT TTB ghd A Flr ROTA 7 | 7 | 8-43-3222... 17 
BBM GR ree es MR eee Pee ok 8 9) 5344000. 20 
BOG ah SRS A TU RE | | 8 10} 4-4-4400. 20 
enn Mae ene teh mney te ee 9 VW | 68-45... 2 222222. 22 
BaGOs PESNIC gf MUSTO yO TEI S | U Re e () () | BEAR 17 
| 





1Too crumpled to measure. 


Vanhoffen (1911) has recorded the following data for the Valdivia 
specimens: 


Height. | Interradial tenta- | Total 


Locality (station). Diameter. cles per quadrant. | tentacles. 


INGAnENIAS Sand somes vans seca cee eee daa ae ee 6 (oa ie: So GS eae a a 12 

Ora ae POS a AO ENS oy ei me Boric cee 7 Ce} 42=8-B doh wos ween 12 

Between New Amsterdam and Cocos Islands........ 11 10/6 tentacles per 24 
quadrant. 

Oe ees ame eee ls Se ee aur ae 12 125 eee Ove te ere 24 


If we consider the specimens not only as individuals, but quadrant 
by quadrant, we shall obtain a fairly complete survey, because 3 
of the Albatross series are sexually mature. The number of tentacles 
increases somewhat irregularly with growth, six interradials being 
the observed maximum. If this number were present in all four 
quadrants of any one individual the total would be 28, radial and 
interradial. But since this number is not reached in either of the 
large Valdivia specimens, it is doubtful whether it is normally at- 
tained. Only in three quadrants did I find young tentacles—one in 
each. And these, as it happened, were not in the smaller, but in the 
two largest individuals. All the large tentacles, as noted by Van- 
hoffen (1911) end in oval terminal nematocyst swellings. 

Manubrium and gonads——The gonads are purely interradial. In 
the smaller specimens the manubrium is very short; in the two 
largest, which are apparently mature, it is one-third as long as the 
bell cavity. One is a female, with large eggs, which drop from the 
sexual masses at a touch. In one specimen the manubrium is torn 
off; in another, 7 by 7 mm., there are no gonads; in all the others its 
walls are thrown into transverse folds (pl. 40, fig. 4). These, how- 
ever, are not definite plications, such as are seen in Calycopsis, but 
are so irregular and vary so in number on different sides of a given 
manubrium that it is a question whether they are anything but evi- 
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dence of contraction of the manubrium as a whole. The fact that 
the perradii, as well as the interradii, are more or less folded, though 
there is no sexual tissue there, is evidence in this direction. 

In at least one adult specimen of anonyma (Bigelow, 1909a) the 
walls of the manubrium were smooth; but in others which I have 
examined it was more or less folded (1913, p. 26). 

In two of the smaller specimens the manubrium is sunken into the 
gelatinous substance (pl. 40, figs. 2,3) in the peculiar manner already 
described by Vanhéffen. But this is merely an evidence of a remark- 
able contraction of the upper part of the bell cavity. There is no 
longitudinal connection in these cases between the manubrium and 
the subumbrella or radial canals. 

In the third small example, as in all the larger ones, the manu- 
brium hangs in its usual position in the bell cavity. It would be 
interesting to study this peculiar contraction phase on living mate- 
rial. At any rate, as Vanhéffen (1911) has pointed out, it can have 
no significance in classification. 

There are no centripetal canals in any of the specimens. 

Color.—On the preserved specimens the manubrium is pale yellow; 
otherwise they are colorless. In the Valdivia examples the terminal 
tentacular knobs are red, and the manubrium (in life?) had four 
interradial dark brown-violet stripes. 

The genus Heterotiara has previously been taken only in interme- 
diate hauls, but two of the Philippine specimens are from the surface. 


Genus CALYCOPSIS Fewkes, 1882. 


Sibogita Maas, 1905. 


It is no longer an open question whether Sibogita can be distin- 
guished generically from Calycopsis, separated byVanhéffen (1911) 
on the assumption that in the former some of the canals are cen- 
trifugal branches from preexisting canals, whereas all the inter- and 
adradial canals of the latter are centripetal. If this were true, the 
distinction would be a valid one; but I have recently (1918) described 
a species bridging the gap, in that some of its centripetal canals join 
the radial canals, some the manubrium; and there discussed the genus 
as a whole. 

The present collection contains two specimens, one belonging to 
C. geometrica, the other without question specifically identical with 
the Medusae from the eastern Pacific, which I described under the 
name Szbogita simulans, representing a stage in development inter- 
mediate between the extremes which I then recorded. Vanhdffen 
(1911) has united simulans with the Gulf Stream species typa. But 
though the differences between the two are trivial they seem sufficiently 
constant to distinguish simulans, at least as a variety. It is clear 
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that in the simulans form many, or all, of the centripetal canals 
finally unite with the cruciform base of the manubrium, a union 
taking place in specimens in which only 12 canals (radial and sub: 
radial), are developed, as the present example shows. But should 
new canals be later interpolated in such a way that they alternate 
more or less regularly with the preexisting ones, the condition 
observed by Vanhéffen in the Valdivia specimen credited by him 
to typa but christened valdiviae by Hartlaub (1913)—namely, 24 
canals which unite with the stomach and 36 blind ones alternating 
somewhat irregularly with them—might result. In my Gulf Stream 
specimens (19090), on the other hand, all the canals were blind even 
in a specimen with mature ova, 37 mm. high, with 21 canals in all. 
In Fewkes’s type specimen, which I have recently examined (1913, 
p. 21), every centripetal canal which is well enough preserved to 
show its termination is blind. Moreover, as I have pointed out 
(1913), his specimen and all of mine from the Gulf Stream, includ- 
ing two series collected by the Grampus (1909, 1915a), though taken 
more than 30 years apart, show the apical depression of the sub- 
umbrella which I have described and figured elsewhere (Bigelow 
1909). But no such character has been observed in the simulans 
form. 

If it were the Grampus series alone which showed it, it might well 
be credited to individual or to swarm variation. But when we find 
it present in all examples from the Gulf Stream, though taken so 
many years apart, it is a reasonable conclusion that we have here 
evidence of a distinct local race. And if this be true, it deserves 
recognition in nomenclature, at least as a geographic variety. 

Large series may show that the centripetal canals in the Atlantic 
form are not permanently blind, as they now seem tc be, and that the 
apical depression is not of importance. But for the present it is 
wisest to refer the Philippine specimen to var. stmulans of typa. 


CALYCOPSIS GEOMETRICA (Maas) Bigelow. 
Plate 40, figs. 5-7; plate 41, fig. 2. 


Sibogita geometrical Maas, 1905, p. 17, pl. 3, figs. 16-18. 
Calycopsis geometrica BicELow, 1918, p. 377. 


Calycopsis geometrica—material examined. 














Catalogue : eu Number of : : Diameter 
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ZOZ8S iI esr INe Ms scat oii. semen 1 5125 Sulu Sea, vicinity south- 20 
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Station 5125, off Nogas Island, Sulu Sea, vicinity of southern 
Panay, 411 fathoms; 1 specimen, 20 mm. in diameter, very well pre- 
served. The height of the specimen is only 12 mm., but it is obvi- 
ously so much flattened that the measurement represents much less 
‘han the normal proportion to the breadth. 

Maas has given an excellent account of the general organization 
xf C. geometrica. The reasons for hesitancy in identifying this 
specimen as geometrica are the relative numbers and succession of 
tentacles and canals and, more important, the presence of ocelli at 
the base of the tentacles. 

The relation of the canals to each other and to the stomach, of the 
same general type as Maas has described it for geometrica, is as 
follows: each of the four primary radial canals, after leaving the 
stomach, from which it is not sharply defined, gives off “ branches” 
(the word being used in a descriptive, not an ontogenetic sense), 
alternatively right and left (pl. 40, fig. 5). In the present series the 
numbers in each of the four groups are 5, 6, 5, 6. All of these, a 
total of 22 canals, run to the margin. In each group one canal joins 
the radial trunk so very close to its juncture with the stomach that 
it might be spoken of as running to the stomach. But as there is 
no definite morphologic limit to the stomach this point is not a very 
important one. There are no blind canals, centripetal or centrifugal. 
At the margin every canal is connected with a tentacle. Of the 
22 seventeen are large, evidently fully developed; five, in every case 
associated with one of the two outer members of a group of canals, 
are small and spurlike (pl. 41, fig. 2). There are also three small 
tentacles unconnected with any canals. At the base of every large 
tentacle, on the outer side, there is a dense group of red pigment 
granules (pl. 40, fig. 7) or “ ocellus.” 

Manubrium and gonads.—These structures agree very well with 
Maas’s account. The mouth is surrounded by a simple quadrate lip. 
The gonads are purely interradial; each consists of a double series 
of about 19 regular transverse folds (pl. 40, fig. 6). These folds are 
opaque and brownish-yellow in the preserved condition. 

On comparing the specimen with Maas’s description we find the 
following differences: in his one specimen there were 32 canals; 
but though all of these run to the bell margin there were only 16 
tentacles. When we compare this with the condition in the Philip- 
pine specimen it is difficult to derive either one from the other by 
assuming progressive development, because the evidence afforded 
by the margin—that is, the presence of young tentacles without cor- 
responding canals—shows that the order of succession is tentacle- 
canal, just as it is in Calycopsis typa (Bigelow, 1909b). On the 
other hand, the fact that half the canals have no corresponding 
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tentacles in the Siboga specimen of geometrica showed that in that 
form the order of succession is first canal, then tentacle. 

A second feature of difference is the presence of pigment spots or 
ocelli in the Philippine specimen. No such structures were observed 
by Maas in geometrica. With future research it may prove that 
either tentacles or canals may appear first, and that ocelli may be 
either present or absent; perhaps they were obscured by preservation 
in the Szboga material. The question can not be settled until more 
specimens are available, and therefore the identity of the present 
example remains in doubt. 


CALYCOPSIS TYPA Fewkes, var. SIMULANS Bigelow. 
Plate 40, fig. 8; plate 41, fig. 1. 


Sibogita simulans Bicetow, 1909a, p. 218, pl. 5, figs. 4, 5; pl. 41, figs. 8, 9; 
pl. 48, figs. 1, 2—Mayer, 1910, p. 187. 
Calycopsis typa VANHOFFEN, 1911, p. 214, pl. 22, fig. 6 (not Fewkes). 


Calycopsis typa variety sinulans—material examined. 





Number 
Petlosue Collection of— | of speci- | Station. Locality. Diameter in mm. 
i mens. 
29300..... USING. sae aee 1 5125 | Sulu Sea, vicinity south- | 16, but obviously much 


ern Panay. | contracted. — 








The advanced condition of the gonads and canals shows that it is 
nearer maturity than the small size, after preservation, would sug- 
gest. 

Canals and tentacles——There are 12 canals—4 radial, 8 adradial. 
Of the adradials, one ends blindly, the other seven join the cruciform 
base of the manubrium (pl. 40, fig. 8). Each of the radial canals and 
six of the adradials are connected with large tentacles. Two of the 
adradials, one being the blind one, are connected with small tentacles. 
Obviously these two canals are the youngest ones. There are like- 
wise eight small tentacles in connection with which no canals have 
yet been developed. The tips of the large tentacles are all so much 
damaged that the terminal knobs are entirely lost. In each of the 
two eastern Pacific specimens there were 8 adradial canals, all blind. 

Manubrium and gonads—The mouth is surrounded by a simple 
cruciform lip without any trace of marginal folds or crenulations 
(pl. 41, fig. 1). The gonads (pl. 41, fig. 1) are of the usual type, con- 
sisting of double series of regular transverse folds in each inter- 
radius, about 15 folds in each, the sexual development occupying 
nearly the entire length of the manubrium. 

Color.—In the preserved condition the gonads are pale brownish- 

*vellow. There are no ocelli. 


HYDROMEDUSAE, SIPHONOPHORES, AND CTENOPHORES. 293 


Order LEPTOMEDUSAE. 


Family EHUCOPIDAE Gegenbaur, 1856. 
Genus PHIALUCIUM Maas 1905. 


I formerly defined this genus (proposed by Maas as a subgenus) 
as “ Eucopidae with numerous tentacles and otocysts (number inde- 
terminate), with rudimentary as well as large tentacles; with or 
without cirri” (1909a@). Almost simultaneously Torrey (1909) sepa- 
rated forms with cirri and instituted for them his new genus Phialop- 
sis. This division has subsequently been adopted by both Mayer 
(1910) and Vanhéffen (1911) and is followed here. 

Tables of the characters of the various described forms which fall 
in Phialucituwm (sensu strictu) have recently been published by them. 

These authors agree in recognizing two well-defined species, caro- 
linae and mbengha (Mayer lists both mbengha Agassiz and Mayer, 
and virens Bigelow, but says that they are probably identical), and 
I myself have maintained the same position (1909a). But Van- 
hoffen separates the two species on quite different grounds from those 
employed by Mayer or by me, and hence arrives at a different con- 
clusion as to their relative geographic distribution. According to 
Vanhoffen the two species are separated in the main by the number 
of tentacles, mbengha having comparatively many, carolinae few; 
and a second character is the number of otoliths to the otocyst, the 
former having 5 to 6, the latter only 2. But if we examine the num- 
ber of tentacles in the specimens which have been described, as given 
in Vanhoffen’s own table, adding thereto the present specimens, we 
find that there is no discontinuity, but rather a continuous series. 
The numbers in natural order of sequence are: 


























| Tentacles. 
ae Total. | Otocysts. 
udi- 
Large. | mentary. 
WAT ClES ESIC DIO Wiese Ree ciao sien o ane nem are ce cen ee 16-20 30-40 46-60 32 
CONOUTULCAMAY CLs) PL rwer step els obo ek coplage eee oe Scere 16 48 64 64 
BITENS MAAS Se eh ae sin eae a ca eee erie sine Seine sieroee tone oe Steet 16 50 66 32 
MBI ppine Specimen sh =. 3. Obes wo eked. Sake 20 55 75 38 
PEUCTG NG ACASSIZ and) MAVOL J. 2. nc. Ce Seen ees antebe anes sep ee 16 80 96 32 
CHANET OG CAN GES SAY 0) 12) cP ea as a a fey See a ele ee 20 80 100 48 
DO eenc aman ncn sates ae lesen ee see coreetaltes ae ele wenee ae eee 15 87 102 (?) 


Phialidium tenue Browne was referred by me (19092) to Phialu- 
cium; Browne (1905), however, believes that it was an abnormal 
Trenopsis. 

This table, I think, makes it evident that any division based either 
on the number of tentacles as a whole, or on either class of tentacular 
structures taken separately, would be purely arbitrary. 
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Nor are the relative numerical proportions of the two classes to 
each other any more significant. With the evidence at his command 
Vanhéffen had every reason to use the number of otoliths to each 
otocyst as a systematic character. But facts afforded by the present 
specimens show that it can not be given so much weight. Thus in 
the larger Philippine example I have found otocysts with 1, 2, 3, 
and 4 otoliths, usually two large and the others small; and in the 
smaller one, instances with 1, 2, and 3. The only character which 
stands the test of critical examination, as I have previously pointed 
out, but which Vanhéffen (1911) has not employed at all, is the 
relation between the number of otocysts and that of tentacular organs, 
both large and rudimentary. The recorded numbers are as follows: 














Tentacles 
of bot 
kinds, Otocysts. 
large and 
sma 
DUTETIS HB POLO ooo atc sR ire a ls cha alee eR ke es a ep cee 46-60 32 
DINENS MAAS Cin icromaatea eet oe Mase ee eae ican Send Rajan aceon ee Ce eee eee Eee 66 32 
Bhiip pine specimens ss 5086 cis Se Ne asa see See ee eee meses geen CREE EE 75 38 
INOUENGNAPAPASSIZ, ANG May OL see eee eee eee te ce See nde RASS AOE ee es 96 32 
mbengha Vanh6ffen..... SES SS Oa Sy ae Or a eR Se) ae ee 100 48 
carolinae Mayer 4. eee See Ee Sale ee eee Es a Aa 64 64 





We have every reason to assume that the numerical conditions in 
the Atlantic carolinae described by Mayer (1910) are fairly con- 
stant in the adult, for he has found it very abundant on two occa- 
sions at Charleston, South Carolina, and has also taken it at the 
Tortugas. The table, then, shows that in all the Indo-Pacific speci- 
mens, irrespective of locality or of exact stage of development, there 
are many more tentacular structures than otocysts, often twice as 
many. On the other hand, in all the Atlantic examples of which we 
have any account the number of otocysts is as great as that of the 
tentacular structures. We have here something tangible. 

It is, of course, possible that further studies may reveal speci- 
mens connecting the two types; but the same possibility is present 
in the case of every difference which could be used us a specific 
character. We have no right to assume that this will happen. On 
the contrary, when we find that all the evidence yet available points 
to discontinuity of the two forms, and when we find that the 
Atlantic—that is “carolinae” type has never been found in the 
Indo-Pacific, although the genus has been recorded there from several 
widely separated localities, there is nothing to do but to make it the 
basis for specific diagnosis. 
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PHIALUCIUM MBENGHA (Agassiz and Mayer) Maas. 


Mitrocoma mbengha AGAssiz and MAyEr, 1899, p. 168, pl. 8, figs, 24, 25. 

Oceania virens BIcELow, 1904, p. 252, pl. 1, figs. 3, 4. 

Phialucium virens Maas, 1905, p. 82, pl. 4, figs. 86, 837; 1906, p. 93.—BicELow, 
1909a, p. 157.—Mavyer, 1910, p. 276. 

Phialucium mbengha Maas, 1905, p. 32.—Mavyer, 1910, p. 276—VANHOFFEN, 
1911, p. 225. 

? Phialidium species? Hartiaus, 1909, p. 455, pl. 20, figs. 8-10 [18-20]. 

This species has been described in detail by Maas (1905). 

The typical form of P. mbengha is represented in the collection 
by 2 specimens, respectively, 10 (Cat. No. 29874, U.S.N.M.), and 15 
mm. (Cat. No. 1689, M.C.Z.) in diameter, from Manila Bay, Jan. 5, 
1909. 

In the smaller specimen the arrangement of marginal organs, as 
shown by the graphic method of Vanhéffen (1911), is as follows: 








BRO NILACIGS, SOLIS Lora stbecc cae cnc ceeceaeaeece I II Til IV Totals, 4. 
Rontaclesy series: 245s.eca- sete ees fen tae «3 4 5 4 3 16 
Rudimentary tentacles.........-.-.------.-- 2,2,3,6,2 | 3,2,1,3,3,0} 3,3,3,4,4 | 3,4,4,? 55+ 
Mionystssess .c:3 cot ives! bh. gee Ee BONS) 851)! 3, bed dad feed, 29.1 ||) et Dut 38 




















In the larger specimen the numbers in the only quadrant which is 
still preserved intact are: 





MENT ACIOS ASCLICS omens seta s tee c eas ee once neamensccet ae tear seas it II Totals, 2. 

Boniaeles) Sones\ Zeca. eter seet otter ee een s-(- eRe Ph ose 2a- -eae ree | 6 6 
PeniGie en UAT VY CONLACIOSS <a) mate meee ee oem eerie ie seis ee eee ee 5, 4,6, 4,3, 4,6 32 
OMMOWER botoo chr ces oben Skaaddpbecpounr sascbe nance gnope Sse aseecoca es seeps sos 2, 2,3,0, 2, 2,2 13 





These tables show how very variable the number of marginal 
organs is. Indeed, no two quadrants of either the Philippine or the 
Valdivia specimens are precisely alike. With growth the increase in 
number of bulbs far outstrips the increase of large tentacles. 

I have noted above the variation observed in the number of otoliths 
to each otocyst. 

Color.—In the preserved specimens the gonads, manubrium, and 
tentacular bases are yellowish; in living specimens from the Maldives 
they were pale green; in the Valdivia specimens these regions were 
light red. 

The localities from which P. mbengha has previously been recorded 
are Fiji, the Maldive Islands, Amboina, Ceram, Ternate, and other 
localities in the Malay Archipelago, the Indian Ocean north of 
Sumatra, and possibly the Gulf of Aden (Hartlaub, 1909). Its oc- 
currence in the Philippines was therefore to be expected. 
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PHIALUCIUM MBENGHA var. POLYNEMA, new variety. 
Plate 41, fig. 8. 


Octocanna polynema Browne, 1905, p. 144, pl. 2, fig. 8-10. 
Octocanna polynema MAAs, 1905, p. 38, pl. 6, figs. 41, 42. 
Phialidium heptactis VANHOFFEN, 1911, p. 225, fig. 15, pl. 22, fig. 11. 
Phialidium phosphoricum, forma polynema VANHOFFEN, 1912, p. 19. 


Phialucium mbengha variety polynema—material examined. 





Number 
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1690 


u 
MaGes ba rets ol 1 BAOIs oe coe det wh Sh Nad ee 











The specimens listed above are apparently an octoradial race 
of Phialucitum mbengha, which they resemble in all particulars ex- 
cept the number of canals, slightly larger size, and proportionally 
shorter gonads. And the differences in size and gonad length are 
so slight that of themselves they would be no obstacle to locating 
the specimens in P. mbengha. The only question is whether we are 
dealing here with a sport, or with a race which has more or less erys- 
tallized, so to speak, in the octoradial condition. And the records of 
variation in the number of canals among Eucopidae have so multi- 
plied within the last few years (Mayer, 1910, Vanhéffen, 1912, 1913) 
that the first alternative may be correct. But inasmuch as simi- 
lar sports of this species have been recorded previously, as shown 
by the synonymy given above, it is wisest to dignify it with a varietal 
name. 

Genus EUTIMA McCrady 1857. 


It is now generally agreed that Haeckel’s (1879) subdivision of this 
genus, according to the number of gonads, was artificial. But since © 
Apstein (1913) and Neppi and Stiasny (1913) have recently revived 
the genus Octorchis Haeckel, I may point out that McCrady (1857) 
in his original account of Hutima noted the fact that in both species 
some specimens had four gonads (2. e., on subumbrella only) ; others 
eight (on both subumbrella and peduncle). These observations hav- 
ing been substantiated by more recent studies (notably by Brooks 
1886, Maas 1905, and Mayer 1910), there is no longer any warrant 
for distinguishing Octorchis with eight from Hutima with four 
gonads; it is not even a specific difference. Apart from the number 
of gonads, Maas (1905) and Mayer (1910) limit the genus Hutima 
in different ways. And Hartlaub (1909) does not recognize it at all, 
but believes that it must be subdivided into various genera. In my 
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paper on the Eastern Pacific Medusae (1909@) I followed Maas, de- 
fining Hutima as “ Eucopidae with long peduncle; with only eight 
otocysts; with only a small number of tentacles (4, 8, or 12) ; gonads 
on subumbrella, on peduncle, or on both.” But the present collec- 
tion shows-that we can not limit the genus to specimens with 12 
tentacles or less because to do so would make certain individuals 
of levuka fall into one genus, others into another. And inasmuch 
as number of tentacles, being an intergrading character, is seldom 
a satisfactory limit to Hydromedusan genera, it is wiser to follow 
Mayer (1910) and to include in /utima all eucopids with long 
peduncle, eight otocysts, and with marginal warts and cirri as well 
as tentacles, as opposed to Z’utémium in which there are neither warts 
nor cirri. 

As pointed out below, the characters on which Hartlaub sub- 
divides the genus Hutima (that is, number and arrangement of mar- 
ginal organs and extent of gonads on radial canals) are very variable, 
the latter, at least, almost worthless even as a specific character. To 
use them as generic limits would throw some individuals of a given 
species into one genus, others into another. 

The numerous described “species” of H'utima (Mayer 1910, lists 
12, not counting synonyms) have recently been revised by Vanhéffen 
(1912), who reduces the number to 3, as follows: With 4 tentacles 
only, . mira McCrady; with 8 or more tentacles and peduncular 
gonads limited to the mid-region of peduncle, gegenbauri Haeckel; 8 
or more tentacles, with peduncular gonads (if present) long, /’. gen- 
tiana Haeckel. Considering how very variable, in all characters, the 
genus Hutima is, this reduction is warranted, in the main, and it is 
a question whether there is any real distinction between gegenbauri 
and gentiana. 

The following Eutimas have been recorded from the Indo-Pacific: 
levuka Agassiz and Mayer, lactea Bigelow, curva Browne, orientalis 
(Browne), gentiana Haeckel as recorded by Vanhéffen, australis 
Mayer (1915), orientalis Hartlaub, and modesta Hartlaub. Levuka, 
lactea, and Hartlaub’s orientalis are undoubtedly a single species, the 
chief difference between them are the cirri, whether flanking the 
tentacles, or the rudimentary knobs, or both; thus levuka has cirri 
flanking the knobs alone (Maas 1909) or both knobs and _tenta- 
cles (Bigelow 1909a) ; lactea has them in connection with the ten- 
tacles but not the knobs, and in adult orientalis there are none 
(Hartlaub 1909, p. 457). But two specimens in the present collec- 
tion show that the arrangement of cirri is not a sound character for 
diagnosis, because in a given quadrant some of the knobs have them, 
while others lack them, and the same, as described more fully below, 
is true of the tentacles. And it has long been known that cirri are 
very variable in their occurrence in the Atlantic Z. mira, even more 
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so than in levuka. All these agree in having eight or more tentacles. 
Modesta Hartlaub is probably also a variety of levuka, but the single 
specimen was immature. Vanhdoffen (1912, p. 21), it is true, states 
that it does not even belong to the genus Hutima. But I can find 
nothing in Hartlaub’s account (14 tentacles, many marginal bulbs 
flanked by cirri, 8 otocysts; peduncle present; gonads on subum- 
brella) to warrant this view. 

Curva and orientalis Browne have only four tentacles and differ 
from each other only in the number of gonads. Australis Mayer 
is not separable from curva, the two agreeing in the number of 
tentacles and form of the tentacular bulbs, extent of gonads, and 
general form. In short, all three probably belong to one species. 
According to Vanhéffen (1912) they are indistinguishable from the 
Atlantic 2. mira. He also classes as mira the small specimens, with 
four tentacles from the west coast of Mexico described by me (1909a) 
as levuka. But as they were very young, and since levuka must also 
pass through a four-tentacle stage, it is equally possible that they be- 
longed to that species. 

Vanhéffen classes Jevuka as a synonym of the Atlantic gentiana on 
the strength of its numerous tentacles and long peduncular gonads, 
and records specimens of this type from Amoy and Hongkong 
under the latter name. But although, as I have pointed out (1909a), 
levuka and gentiana are closely allied, it is by no means certain that 
their true relationship would be best represented by uniting the two, 
and maintaining the combined species as distinct. from gegenbauri, 
because it is not unlikely that Haeckel’s original gentiana was an 
abnormal gegenbauri (Vanhéffen 1912, p. 23). At any rate, it had 
no subumbrellar gonads, which is seldom the case in adults either of 
gegenbauri or of levuka. 

The only thing separating levuka from pean: is its long 
peduncular gonads. But so far as the various published accounts of 
the latter go (Haeckel, 1879; Vanhéffen, 1913; Apstein, 1913; Neppi 
and Stiasny, 1913), this difference seems to be constant. Further- 
more, as Vanhdéffen points out, no Hutima of the gentiana (or levuka) 
type has been recorded from the Atlantic since 1879. It is true that 
E#. variabilis McCrady (1857), figured by Brooks (1886), resembles 
it in having 12 to 16 tentacles and long peduncular gonads. But it 
differs in general form (short peduncle), and in the large number 
(10 to 12) of otoliths in each otocyst, from all other H'wtimas, though 
the number of otocysts (eight) places it in that genus. 

Jntil the range of variation of gegenbauri and levuka is better 
known, it is wisest to retain the latter as a distinct species, though 
with the reservation that the two may finally be united. 
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EUTIMA LEVUKA (Agassiz and Mayer) Maas. 


Eutimeta levuka Agassiz and Mayer, 1899. p. 163, pl. 9, figs. 30, 31. 
Eutimeta lactea BiceLow, 1904, p. 258, pl. 2, figs. 7, 8. 

Eutima lactea Mayer, 1910, p. 300. 

Eutima levuka var. ocellata Maas, 1905, p. 35, pl. 7, figs. 48, 44. 

? Eutima levuka BicEtow, 1909a, p. 165, pl. 5, figs. 2, 3; pl. 35, figs. 1, 2. 
— Mayer 1910, p. 301. 

? Octorchandra orientalis HartLaus, 1909, p. 456, pl. 20, figs. 1-5. 


Eutima levuka—material examined. 
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The number and arrangement of tentacular structures is as fol- 


lows: 
SPECIMEN 9 MM. IN DIAMETER. 
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MentacwlarKNOVs ee ssse cece cc esse e weleele see om assem 7,5, 12 12,6,7 | 11,3,11 11,12 


Thus the smaller specimen has 8, the larger 11 tentacles, and 99 
and 97 knobs, respectively. 

Maas (1905, p. 35) has pointed out that the tentacles do not in- 
crease regularly in number with development. My small specimens 
from Acapulco had only four (Bigelow, 1909a), while Maas records 
large specimens with 4 to 6, and believes that the normal number is 
S—4 peradial and 4 interradial. The large Philippine example 
shows that 8 is not necessarily the final number, any more than it 
is in specimens from the Atlantic (Apstein, 1918, records 4 to 21); 
indeed, Maas has himself recorded small examples with more than 8. 
But not enough specimens have yet been studied to show how great 
the normal variation in number of tentacles may be in the Indo- 
Pacific race. Various records have shown that the number of mar- 
ginal bulbs to the quadrant is variable. The present specimens have 
from 23 to 27. 
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The records of pigment in the tentacular bulbs for Indo-Pacific 
specimens are as follows: Agassiz and Mayer do not mention any; 
none was to be seen in the Maldive specimens (Bigelow, 1904). On 
the other hand the Szboga series, and both the Philippine representa- 
tives of the species have definite pigment spots. But in the latter, 
though they occur on most of the knobs, there are several knobs in 
each specimen which lack them. 

Cirri.—The irregularity of occurrence of the cirri has been noted 
above. I may point out, however, that there is some evidence that 
the tentacles in /evwka, as in mira, lose their flanking cirri with ad- 
vancing age. Thus in the youngest known specimens (Bigelow, 
1909a) there were 3 to 5 pairs of cirri flanking each of the tentacles, 
whereas Mass found none in connection with the tentacles of nearly 
mature specimens. Furthermore, in one of the present specimens one 
of the interradial—that is, youngest—tentacles is flanked by cirri, 
though none of the radial tentacles have any. 

Gonads.—We have here an excellent example of how much the 
development of the gonads may vary relative to that of the marginal 
organs, for the specimen with the most tentacles has the smailest 
gonads. In this case the subumbral gonads are restricted to the outer 
half of the canals, the peduncular ones to the extreme distal end of 
the peduncle. In the other specimen the subumbral swellings reach 
from the base of the peduncle almost to the circular canal, and the 
peduncular ones occupy fully two-thirds of the length of that organ. 
It would require only slightly more growth for the gonads to become 
continuous from one end of the canals to the other. The condition 
of the gonads in the earlier described Indo-Pacific specimens is as 
follows: in the Maldive specimens (“lactea,” Bigelow, 1904), they 
were limited to the peduncle, occupying about two-thirds of its 
length. On the other hand, Agassiz and Mayer (1899) describe 
them as limited to the subumbrella in their specimens from Fiji. But 
Maas has recorded specimens with distal subumbrellar gonads, and 
others, otherwise indistinguishable, in which there are sexual swell- 
ings on both subumbrella and peduncle. And, similarly, the two 
Philippine specimens show two distinct sexual masses on each radial 
canal. Great variation is found in the location of the gonads in 
EE. mira also. 

The evidence here outlined shows that the gonads develop inde- 
pendently in two locations; either the peduncular (Bigelow 1909c) 
or the subumbrellar (Maas, 1905) may appear first; or either one may 
be lacking, and peduncular or subumbrellar ripen alone. And this 
same thing has long been known to be true of mira, in which both 
subumbrellar, or peduncular gonads, or both, may be developed 
(Brooks, 1886). No one of these conditions is restricted to a given 
geographic locality, so far as we know. 
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Gonads continuous from bell margin to extremity of peduncle 
have not been described for levuka, though one of the Philippine 
examples approaches this condition. There is such an example, it 
is true, in the present collection, but cirri being absent, I hesitate to 
credit it to that species. 


? EUTIMA LEVUKA. 


? Butima levuka—material examined. 





Number 
Coteloene Collection of— | of speci- 
: mens. | 


Station. Locality. Diameter in mm. 





29343 | U.S.N.M.......- 1 


2 


5195 | Off northern Cebu.....--.- 11, much contracted with 
large gonads. 








There are 23 large tentacles, 5, 5, 5, and 4 interradials, respectively, 
to each quadrant. In the one well-preserved quadrant, with 4 inter- 
radials, there are 26 knobs, 5, 4, 6, 6, and 5, between successive pairs of 
tentacles. If we assume that this number is continued all around 
the margin we would have a total of 104 knobs. There are no cirri 
flanking either tentacles or knobs, nor is there any pigment in the 
knobs. 

The peduncle is narrow and hangs well below the bell opening. 
The gonads are stout and extend in unbroken ridges over the entire 
length of the peduncle, and extend over the subumbrella almost 
to the circular canal. 

The only characters separating this specimen from levuka are the 
large number of tentacles, absence of cirri and of pigment, and the 
length of gonads. The first and last of these might naturally be 
expected to be the end condition of the Philippine specimens described 
above did development along these lines progress far enough. And 
we must remember that Brooks (1886) long ago described examples 
of Z. mira with the subumbrellar and peduncular gonads practically 
continuous. As pointed out above (page 300), pigment is sometimes 
absent even in young specimens of levuka; and there is some evi- 
dence that the cirri flanking the tentacles are progressively lost with 
growth. All this points to a probable identity with Jevuka. But to 
prove it will require the discovery of stages connecting the two. 


Genus PHORTIS McCrady, 1857. Sensu Mayer 1910. 


The genus Hirene, as recognized by Haeckel (1879), has been 
divided by Mayer (1910) into Firene and Phortis, the former with, 
the latter without, cirri on the bell margin. And his diagnosis is 
accepted by Vanhéffen (1912). 
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I have already maintained that the subfamily Eireninae, adopted 
by Mayer, can not be sharply defined from the Eucopidae sensu 
strictu; because one of the latter, Phialopsis comata, may show 
the rudiments of a peduncle at maturity. There is good reason to 
believe that irene, Phortis, Hirenopsis, and Tima form a natural 
group. And though the phylogenetic relationships between them are 
not yet altogether clear we can fairly assume that HLirenopsis is an 
offshoot, through radial reduplication, of some EL%rene or Phortis. 

Inasmuch as the character which separates Hirene and Phortis, 
presence or absence of cirri, separates two groups, each composed of 
several closely allied species, there is every reason to follow Mayer 
(1910) and Vanhdéffen (1912), and recognize both genera. 

The following described species belong to Phortis: gibbosa Mc- 
Crady, pyramidalis L. Agassiz, lactea Mayer, palkensis Browne, 
ceylonensis Browne, kambara Agassiz and Mayer, elliceana Agassiz 
and Mayer, and pellucida Will. The latter has had a checkered 
history. By Haeckel, by Maas and by me (1909) it was classed 
as a probable synonym of Hirene viridula, while Mayer (1910) 
classed it as the young of Tima. But recent studies by Hartlaub 
(1909), Vanhéffen (1911, 1912), and by Neppi and Stiasny (1913) 
show that neither of these views was correct, as is gracefully ac- 
knowledged by Mayer (1910), but that the pellucida described by 
Claus (1881), which lacks cirri, is a perfectly distinct species of 
Phortis, while the pellucida of Haeckel, which had cirri, is probably 
a synonym of Hirene viridula. According to Vanhéffen (1912) the 
genus Jrenopsis of Goette, with six canals, is merely a sport of Phortis 
pellucida. 

Unfortunately no figure of the adult P. gibbosa has ever ap- 
peared. But this species is very closely allied to pyramidalis, which 
is well described and figured by Mayer (1910), and of which I 
myself studied a large series including a wide range of develop- 
mental stages. According to Mayer (1910, p. 300) gibbosa is “ dis- 
tinguished from pyramidalis by its high bell, few tentacles, reddish 
color, and large stomach.” But the difference in form is very slight, 
for I have myself seen pyramidalis as high as broad; the difference in 
tentacle number is apparent rather than real, for I have counted from 
60 to 70 tentacles in pyramidalis 25 mm. in diameter—that is, the 
same number as is recorded for gibbosa of the same size. In large 
specimens of pyramidalis, of 30 to 35 mm., there are often upwards of 
100 tentacles. 

Without any figure it is impossible to tell whether the stomach 
is really much larger in gibbosa than in pyramidalis, but judging 
from analogy with other species it is unlikely that its size is im- 
portant as a specific character. And the difference in color, green- 
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ish gonads in pyramidalis, reddish in gibbosa, is one which has 
often been found to occur among Eucopidae, as in Phialuciwm 
mbengha. The evidence as yet available shows no valid distinction 
between the two, but to determine this point requires a fresh study 
of specimens from Charleston, South Carolina, the type-locality of 
gibbosa. I may point out here that Mayer’s statement that in 
pyramidalis tentacles and otocysts alternate regularly is not alto- 
gether correct, for in every example which [ have seen there are some 
young tentacles in process of development, and a certain amount of 
irregularity in the arrangement of otocysts. Thus I have seen three 
between two tentacles, and, on the other hand, two tentacles without 
any intervening otocyst. On the whole, moreover, the number of 
otocysts is always greater than that of mature tentacles, at least in 
large specimens. Excretory pores are present and easily distin- 
guished. 

Phortis lactea may be a young pyramidalis in which the gonads 
have appeared a little sooner than usual. A comparison of the fig- 
ures of the two by Mayer (1910) will show how closely they agree. 
But not having seen any specimen of the lactea type I am not pre- 
pared to make definite location of it. 

P. pellucida and the gibbosa-pyramidalis group agree in the thick 
bell and broad, comparatively short, peduncle. I have not seen any 
specimens of pellucida myself. 

P. palkensis, ceylonsis, kambara and elliceana all agree with each 
other, and differ from the preceding, in having a long narrow pe- 
duncle. P. kambara was based on a single specimen, 8 mm. in diam- 
eter, so young that no trace of gonads is yet to be seen (Agassiz 
and Mayer, 1899, pl. 8, fig. 29). The absence of tentacular knobs 
suggests that it may be a stage in the development of ceylonensis. 

Palkensis and ceylonensis, the latter recently recorded by Van- 
hoffen (1911-1912), are separated by the marginal organs; the for- 
mer having few (48 or less) tentacles and a large number of per- 
manently rudimentary bulbs, the latter a large number of tentacles 
and few or no rudimentary bulbs. There is also a difference in the 
structure of the otocysts (Browne 1905). Ceylonesis is represented 
in the present collection. 

Elliceana was described by Agassiz and Mayer (1902) from a sin- 
gle immature specimen, 16 mm. in diameter; it has not been re- 
corded since. There are several specimens in the present collection 
which apparently belong to it, and which are easily distinguished 
by the structural characters noted below (p. 305), from all other 
members of the genus. 
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PHORTIS CEYLONENSIS (Browne) Mayer. 


Hirene ceylonensis Browne, 1905, p. 140, pl. 38, figs. 9-11.—ANNANDALE, 
190K Dp. (Ope 2, He. (. 


Phortis ceylonensis—material examined. 
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In the preserved condition the gelatinous substance is thin, the 
bell very flat, and the long, narrow peduncle hangs far below its 
opening much as Browne described it. But Annandale has found 
that in life the bell is higher and more arched, its cavity deeper. 
Neither of the specimens shows the complete number of tentacles in 
any quadrant. But so far as I can judge by the portion of the mar- 
gin still intact there must have been between 90 and 100 large ones; 
that is, just about the number recorded by Browne. There are also 
a few young tentacles in various stages in development. There is 
every. reason to believe that ultimately they would all attain the 
adult condition. There are no cirri. 

Otocysts.—According to Browne there is one otocyst between 
every two tentacles, and this is the general rule in the present ex- 
amples. But there are some variations, there being sometimes two 
otocysts, sometimes none, between two adjacent tentacles. On the 
whole, however, there are about as many otocysts as there are tenta- 
cles. In every otocyst which I have examined there is a single large 
otolith, as Browne found was usually the case. But both he and An- 
nandale have observed cases with two otoliths, due probably to 
“twinning,” as the otocysts in such instances are abnormally large. 
In palkensis there are from 1 to 4 otoliths to each otocyst. 

Color.—Color, if any was present, has poe faded in the pre- 
served specimens. 

We owe to Annandale (1907) an account of the hydroid of this 
species. This is closely aliled to that of P. gibbosa, so far as I can 
judge from the descriptions by Brooks (1883) and Annandale 
(1907), but separable from it by differences in the form of hydro- 
theca and gonotheca. 

The known range of ceylonensis extends from Ceylon to Lower 
Bengal and to the Philippines. Annandale found it in fresh water. 
P. palkensis is recorded from Ceylon and from the Nicobar Islands. 
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PHORTIS ELLICEANA Agassiz and Mayer. 


Plate 41, figs. 3-7. 


Phortis elliceana Agassiz and Mayer, 1902, p. 146, pl. 2, figs. 5-7.—Mayer, 
1910, p. 309, fig. 170. 


Phortis elliceana—mnaterial examined. 
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In the preserved condition the bell is flat and its cavity very shal- 
low, though the gelatinous substance is rather thick. The peduncle 
is thick, cylindrical, stiff, and as long as or longer than the diameter 
of the bell. Its stoutness, solidity, and nearly uniform diameter 
throughout its unusual length are excellent field marks. A shallow 
bell, very long, though slightly narrower peduncle, is shown in the 
figure of elliceana, by Agassiz and Mayer. 

Marginal organs.—No one of the specimens was in good enough 
condition to allow a survey of its entire margin, but individual 
quadrants could be studied in several. 

(a) In a quadrant in a specimen 8 mm. in diameter there was one 
interradial tentacle, 7 tentacular knobs, and about that number of 
otocysts. 

(6) 18 mm. in diameter; one-fifth (there are 5 canals in this speci- 
men), 8 interradial tentacles, 11 knobs, 14 otocysts. 

(c) 23 mm. in diameter, 1 quadrant, 2 interradial tentacles, 22 
knobs, 27 otocysts. In the next quadrant there are four interradial 
tentacles. 

(d) 30 mm. in diameter, 5 interradial tentacles, 27 knobs, 30 oto- 
cysts. In this specimen there were about 25 tentacles, both radial and 
interradial, and upward of 90 knobs. 

In the specimen described by Agassiz and Mayer, 16 mm. in diame- 
ter, there were four large radial tentacles, 12 interradial ones, 3 per 
quadrant, about 40 knobs, and 56 otocysts. So far as the specimens 
show there are always about as many or a few more otocysts than 
tentacles and knobs combined. They usually alternate with the 
tentacular structures, but I have seen two between two knobs, and in 
one instance 4 knobs with no intervening otocysts. Some of the knobs 
have threadlike filaments; others do not, probably as the result of 
contraction. 
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The series of stages outlined above shows that the number of large 
tentacles remains permanently small; that is, that the great majority 
of the knobs never develop into tentacles, but remain rudimentary, 
just as they do in P. palkensis. Both tentacles and knobs bear ex- 
cretory papillae (pl. 41, fig. 5). 

Manubrium and gonads—The manubrium is short, perhaps 
through contraction; the lips complexly folded (pl. 41, fig. 4). The 
gonads extend from the base of the peduncle nearly to the margin. 

Budding.—One of the most interesting finds of the collection is the 
specimen of this species, 18 mm. in diameter and abnormal in having 
five radial canals, with hydroid blastostyles budding from the go- 
nads, exactly as they do in Phialidum mcecradyi Brooks. This is 
the second known instance among Leptomedusae of this method of 
asexual reproduction. The process has been described in detail 
for Phialidium by Sigerfoos (1893), who corrects some errors in 
the original account by Brooks (1888), and figures of the fully 
formed blastostyles have been given by the latter and by Mayer 
(1900, 1910). The photographs of the gonad of P. elliceana (pl. 41, 
figs. 6, 7) will show how closely the type of budding agrees in the 
two genera. 

Color—tIn the preserved condition the gonads are pale yellowish. 

The present specimens agree so closely with the original specimen 
of elliceana in the structure and arrangement of marginal organs, 
as well as in general form, as noted above, that I have no hesitation 
in uniting them with it. The combination of comparatively few 
large tentacles with many permanently rudimentary knobs separates 
it from all species of Phortis except palkensis. Palkensis, when of 
the same size, has many more tentacles according to the account by 
Browne (1905) ; according to Vanh6offen (1911) at least twice as many. 
So long as we have only the data afforded by so few specimens both 
species may be retained. Should future investigation prove that 
the two extremes be within the range of normal variation of a single 
species, which is possible, though I think not probable, the name 
elliceana would prevail on the ground of priority. 


Genus OCTOCANNA Haeckel, 1879. 
EUCOPIDAE with eight radial canals. 


Vanh6ffen (1912) has recently maintained that the various octo- 
radial eucopids (“‘ Octocanna”) described by recent authors (Browne 
1905, Maas 1905, 1911; Bigelow 1909a, Vanhoffen 1911) are really 
mere variants of the tetraradial typo. This is probably true in the case 
of the octoradial variety of Phialuctum mbengha. But there are at 
least two “ octocannas” which can not yet be referred to any known 
eucopid with four canals. One of these is the globular form, from 
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the west coast of Mexico, described by me as O. polynema Haeckel, 
but which Mayer (1910) thinks is a new species; the other OQ. 
polynema of Maas (1906) from Amboina, characterized by very 
numerous tentacles. The last of these, it is true, much resembles 
Philidium globosum Mayer (1910, p. 272, pl. 34, fig. 4) in general 
appearance; but, apart from the difference in the number of canals, 
is separated from it by having nearly four times as many tentacles 
(upward of 100) and otocysts, the only species which approaches 
it in this respect, P. gregaria (of which I have studied a large series) 
having at most only about half as many tentacles (up to about 60). 
And of course the absence of peduncle separates it from the many- 
tentacled species of irene or Phortis. For this same reason it can 
not be united with Haeckel’s O. polynema; and as it must be called 
something for the present, even if later united with some Philidium, 
it may be named aphrodite. 


OCTOCANNA APHRODITE, new name. 


Plate 42, figs, 1, 2. 


Octocanna polynema Maas, 1906, p. 95, pl. 3, fig. 10 (not Octocanna poly- 
nema Haeckel, 1879, Maas, 1905, Browne, 1905, Bigelow 1909a). 


Octocanna aphrodite—material examined. 
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The three specimens from Amboina described by Maas (1906) 
all had 8 canals; it is remarkable that the two from the Philippines 
should show variation one in one direction, the other in the other, 
from this number. And it is fortunate that there are now enough 
records to show that here as in /renopsis the number is not fixed. 

Marginal organs——The very numerous tentacles, with large basal 
bulbs, are closely crowded on the bell margin. Here and there there 
are to be seen younger onces in process of interpolation, at various 
stages in development (pl. 42, fig.2). There are no permanent rudi- 
mentary knobs, neither are there any cirri. The bases of the tentacles 
bear well-developed excretory papillae. 

The number of tentacles to the segment of the margin is variable, 
corresponding to variation in the distance between radial canals. 





1In Irenopsis heranemalis in which the usual number of canals is 6, Browne (1905) has 
recorded specimens with 4, 7, 8, 9, and 11 canals. 


74841°—19—Bull. 100, pt. 5——3 
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Thus in one segment of the 9-radial example there are 16 interradial 
tentacles; in another segment only 6. In the 7-radial specimen 
there are 9 tentacles in one segment; 11 large and 4 small in a second; 
and 7 large and 3 small in a third. 

There are one or two otocysts between every two tentacles; that is, 
many more otocysts than tentacles. I was not able to count the 
entire number in either specimen, because part of the margin was 
damaged in each. 

The gonads are spindle-shaped, thickest distally, and are re- 
stricted to the outer one-half or one-third of the radial canals. They 
do not quite reach to the circular canal. 

Color.—tIn one specimen the gonads are brownish-yellow; in the 
other pale pinkish. There are no notes available as to their color in 
life. 

Comparison between these examples and Maas’s Amboina speci- 
mens shows that they agree even to minor details. 


Family AEQUORIDAE Kschscholtz, 1829. 


LEPTOMEDUSAE with very numerous radial canals and with closed otocysts. 


These are the family limits which have been adopted by Maas, by 
Browne, and the writer, for the presence of more than eight canals 
can not be used as the dividing line between eucopid and aequorid, 
as I formerly proposed, because occasional specimens of eucopids 
may have as many as 11 (p. 307, Browne, 1905). 

Mayer (1910) extends the family to all Leptomedusae with eight 
canals, irrespective of whether the otocysts are open or closed; that 
is, he includes Octocanna, Octogonade, and Halopsis. But the for- 
mer (p. 306, Maas, 1905) certainly belongs to the Eucopidae; indeed, it 
is a question whether its “species” are anything but variant tetra- 
nemal eucopids. Octogonade and Halopsis have open sense pits, 
with ocelli as well as otoliths, hence belong to the Mitrocomidae. 
Browne (1910), it is true, says that reinvestigation of the sense 
organs of Halopsis is necessary to show whether they are really open. 
But I have recently been able to establish, in fresh material, that 
they are open (1914, p. 102). 

No family corresponding to the Mitrocomidae of Torrey (1909) 
and Browne (1910) is recognized by Mayer, the genera listed above 
being distributed between Eucopidae and Aequoridae, according to 
the number of their canals. But the structure of the sense organs 
shows that the Mitrocomidae are a natural group. 

The Aequoridae are still perhaps the most puzzling family of 
Leptomedusae to the systematist; no division into genera which has 
yet been proposed covers the ground adequately, nor are the normal 
limits of variation yet known for a single species. Yet the family 
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is one of the longest known and most widely distributed geographi- 
cally of medusan groups. The difficulty facing us is the extreme 
variability of its members—the inconstancy of almost every char- 
acter which might be expected to serve as the basis for classification. 

I have already argued, from a study of living as well as preserved 
material (1909a, p. 171), that the size and structure of the mouth 
as used by Haeckel (1879) and recently by Maas (1909) and Browne 
(1904, 1905) is misleading as a generic character. Torrey (1909, pp. 
28, 29) has simultaneously come to the same decision from his study 
of living examples. Our view has been accepted by Mayer (1910) 
and Vanhéffen (1911). Neppi and Stiasny (1913) have recently 
corroborated it on large series of living specimens. But while kL 
recognized only one genus, Aeqguorea, to include the whole family, 
exclusive of Haeckel’s problematical genera Zygocanna and Zygo- 
cannula, Mayer retains Stomobrachium for species with 12 canals 
and Zygodactyla for forms with subumbral gelatinous papillae. 

I have recently studied excellent series of the latter (1915a), find- 
ing the papillae as Mayer describes them. But in a group where it is 
so difficult to separate even species it is better to use their occur- 
rence as a specific, not a generic, character. And, at any rate, if the 
papillate forms be recognized as a separate genus, the international 
code of nomenclature forbids the use of the name Zygodactyla for 
them, because its type species, Z. coerulescens Brandt, does not have 
papillae (Bigelow, 1909a); hence, as Mayer himself points out, it 
is an Aequorea. 

Stomobrachium may as well be left out of this discussion, for 
neither the early descriptions (Brandt, 1838; A. Agassiz, 1865) nor the 
recent account by Le Danois (1918) tells anything about its otocysts 
er even whether it has any. 

Vanh6ffen (1911) distinguishes two genera of “ Vielstrahligen 
Aequoriden,” Aequorea and Mesonema, separating them solely on the 
proportional number of tentacles and radial canals. But this diag- 
nosis is unsatisfactory, because it leaves no place for species (or 
specimens) with slightly fewer tentacles than canals, whereas such 
proportional numbers have often been recorded. In short, I believe 
that in the present stage of our knowledge all aequorids with the 
canals normally simple (unbranched) must be grouped in one genus, 
Aequorea, as distinguished from the forms with branched canals, 
Zygocanna. 

The present collection contains an excellently preserved series of 
the latter, one of its most interesting finds. 

As I have pointed out (19138, p. 36), the separation of distinct 
species in the genus Aequorea is very difficult, except for groen- 
landica, characterized by subumbral papillae; and tenuis (+flori- 
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dana) by very small stomach. The Aequoreas in the present collec- 
tion all have smooth subumbrella, a broad stomach, and many more 
canals than tentacles; but they are separable into two groups by the 
following structural characteristics: 

a. Specimens with triangular basal bulbs, which do not clasp the 
exumbrella; without excretory papillae, with about 11 or 12 times as 
many canals as tentacles; with a good deal of anastomosis of the 
canals near their tips. 

6. Specimens with basal bulbs clasping the exumbrella more or 
less; with excretory papillae, with from 4 to 6 times as many canals 
as tentacles, with little if any anastomosis of canals. 

I have already attempted a temporary revision of the Indo-Pacific 
Aequoreas (1909a, 1918), and these two forms agree very well with 
two species there recognized, namely, pensile and macrodactylum. 
Both of these have likewise been studied by Maas (1905), while 
Browne (1904), writing almost simultaneously, recognizes both, 
though he used a new name, maldivensis, instead of macrodactylum. 
They are united by Vanhéffen (1911) as pensile. But the presence 
or absence of excretory papillae is significant. These have never been 
recorded for penstle, though Browne (1905) made a special search 
for them, and of course I have looked for them carefully in the pres- 
ent series. A. pensile is further distinguished by the extraordinarily 
thick biconvex disk, an excellent “ field mark.” On the other hand, 
the wing-like lateral extensions of its tentacular bulbs prove to be 
less constant than earlier studies suggested. The characters of a 
series of each are given below (pp. 312, 314). 

Macrodactylum is very closely allied to the widely distributed 
Aequorea aequorea. As a rule, the numbers of tentacles and canals 
are more nearly equal in aeguorea than in macrodactylum, as I have 
pointed out (1913, p. 37); but there is no discontinuity between the 
two in this respect, nor is there anything in the structure of stomach 
and mouth, of gonads nor in general fo1m to separate them. 

The shape of the tentacular bases, clasping the exumbrella, is the 
most distinctive feature of macrodactylum. But it is not possible to 
draw a sharp line between it and aequorea in this respect, for, as I 
have already pointed out (1913, p. 37), the specimens show all stages 
from clasps “as pronounced as figured by Maas (1905) for macro- 
dactylum, to a condition where it is doubtful if they are present or 
not.” Conversely, some of the tentacle bases in a specimen of 
aequorea from Naples have distinct clasps. And in an excellent speci- 
men from Puget Sound, 40 mm. in diameter, with 77 canals and about 
66 tentacles (a few are lost), some of the tentacular bases are of the 
“ gequorea,” others of the “ macrodactylum” type. Thus there is no 
discontinuity in this respect, any more than in the number of ten- 
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tacles relative to canals. In short, we have here, as so often, a bi- 
morphic Medusa with two fairly distinct types, with the great 
majority of specimens belonging to one or the other. However, since 
intermediates seem to be rare, the species macrodactylum may be re- 
tained (1918, p. 37), until the normal range of variation is better 
understood. 

Genus AEQUOREA Péron and Lesueur, 1809. 


AEQUOREA PENSILE (Haeckel) Mayer. 
Plate 42, figs. 3, 4. 
Mesonema pensile HAECcKEL, 1879, p. 226. Synonymy, Mayer, 1910, p. 333. 
Aequorea pensile—material examined. 
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The decision as to whether this species should be called pensile or 
coelum-pensile (accepting Browne’s idntification of it as Modeer’s 
Medusa coelum pensile) raises a nice question in nomenclature. 
Most students, myself included, have called it pensile or pensilis 
Modeer. But this position is untenable, because Modeer’s name 
(coelum pensile, adopted by Eschscholtz, 1829), was either a poly- 
nomial, in which case, of course, it has no standing, or if he meant 
it for a binomial, the two words coelwm and pensile should be com- 
pounded, as Vanhéffen (1913) has recently done. 

I have not had access to Modeer’s papers. Least confusion will 
result by following Browne and Mayer, and using pensile, but refer- 
ring it to Haeckel on the ground that Modeer’s name was a poly- 
nomial. 

The specimens listed above agree with each other in having a very 
large number of canals, in the entire absence of excretory papillae, 
and in the fact that the tentacular bulbs never clasp the exumbrella. 
Lateral extensions of these organs along the bell-margin, however, 
are variable. In all the specimens from Limbones they are very 
long, much as Browne (1905) has figured them; but in the example 
50 mm. in diameter from station 5231 they are but slightly de- 
veloped. The latter, however, is much contracted. Browne (1905) 
has made a careful study of the margin. He finds, from serial sec- 
tions, that excretory pores or slits are present, though the papillae 
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so characteristic of other aequorids are absent; and the absence of 
papillae has now been established in so many specimens that it may 
be assumed to be constant. 

Unfortunately only two of the specimens have the entire margin 
intact; on them only was it possible to make certain of the entire 
number of tentacles. But judging from the number of canals in 
the damaged specimens and their relation to the remaining tentacles, 
the proportional numbers listed below can not be far from the truth 
for the entire series. In the following table the numbers of ten- 
tacles and canals are given for all recorded specimens which are 
described as having no excretory papillae. I previously referred 
Polycanna purpurostoma of Agassiz and Mayer to pensile. But 
fresh examination of their type specimen revealed papillae, as well 
as that the tentacle bulbs clasp the exumbrella. 
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Vanhoffen (1911, 1912, 1913) has given tables for much larger 
series, all characterized by many more canals than tentacles. But 
as he does not state whether his specimens had or lacked excretory 
papillae, it is a question whether they belong to pensile as here defined 
or whether some of them may not have been macrodactylum, or even 
Ae. aequorea. 

As far as our knowledge yet goes, there are usually at least 10 times 
as many canals as tentacles in large specimens of penszle, and seldom 
over 12 times as many. But it is quite possible that pensile may, in 
development, pass through what we may call a “macrodactylum” 
stage with respect to the proportional numbers of these organs. 

Browne (1904) has already called attention to the prevalence of 
anastomosis among the canals of pensile. It is a prominent feature 
in the present series, especially near the distal extremities of the 
canals. 

The otocysts are very numerous; about as much so as tentacles and 
bulbs combined in the one specimen in which they seemed to be intact 
in about the normal condition. 
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All the records which can be safely referred to pensile, that is, the 
examples in which we know that excretory papillae are lacking, are 
from the Indo-Pacific; that is, the Maldives, the Philippines, the 
Malay Archipelago, Tahiti, and Japan. 


AEQUOREA MACRODACTYLUM (Brandt) Bigelow. 
Plate 48, fig. 7. 


Mesonema macrodactylum Branpt, 1835, p. 21; 1838, p. 359, pl. 4. Syno- 
nymy, Bigelow 1909a, p. 174; Mayer 1910, p. 333. To the list given there 
must be added the Polycanna purpurostoma of Agassiz and Mayer (1899), 
which I formerly referred to pensile, for the reasons given above (p. 312) ; 
likewise some of the specimens recorded by Vanhoffen (1911) as pensile. 


Aequorea macrodactylum—material examined. 
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The general features of this species have been described in detail 
by Maas (1905) and by me (1909a), and as its relationship to 
Aequorea aequorea is discussed above (p. 310), we need only consider 
here the constancy of the characters on which I base the separation of 
macrodactylum from pensile and aequorea. 

The following table contains the statistics of all entire specimens of 
macrodactylum yet recorded with the information that they have ex- 
cretory papillae. It is to be observed that the identification of the 
specimens here listed rests on the presence of papillae and of the 
“ macrodactylum” type of tentacular bulbs. Number of tentacles 
or canals was not considered in making up the table. By following 
this plan we can find out whether or not it is correlated with the two 
structural characters, which are more important. 

Vanh6ffen’s figure (1911, fig. 21) shows that the specimen from 
which it was drawn belonged to macrodactylum as here defined; and 
his statement that the tentacle-bulbs usually have more or less notice- 
able clasps (1911, p. 233) shows that the same was true of most of his 
series. Unfortunately he gives no data as to absence or presence 
of papillae, or of the structure of the bulbs in individual specimens. 
Had he done so his data on the numbers of canals and tentacles in so 
large a series would have been most valuable, to check the systematic 
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value of the numerical differences between pensile and macrodactylum 
which appear from the present tables. 
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The last specimen is the type of Polycanna purpurostoma Agassiz 
and Mayer, which has papillae. 

I have not included Chun’s (1896) specimen from Zanzibar be- 
cause of lack of information as to excretory papillae and of the forms 
of the tentacular bulbs. It had 84 canals and 10 tentacles—that 
is, 8.4-1. 

The table shows a variation in proportional numbers of canals and 
tentacles of from 1-1 to 6-1. Thus there are invariably considerably 
more tentacles in proportion to canals than there are in pensile. 
Another minor feature helping to separate the two is the fact that 
anastomosis of the canals seldom or never occurs in macrodactylum, 
while it is usually more or less evident in large specimens of penséle 
(p. 312). 

In the specimens from the Philippines the bases of the tentacles 
usually clasp the exumbrella more or less (pl. 48, fig. 7), but the pre- 
cise conformation varies as noted above. 

The records for macrodactylum as here defined are chiefly from 
the Indo-Pacific, where it is widely distributed in warm regions. I 
have examined a typical specimen from the Gulf Stream. 


Genus ZYGOCANNA Haeckel, 1879. 
Zygocanna Haeckel+Zygocannota Haeckel+Zygocamwula Haeckel. 


Mayer (1910) has summarized our vague knowledge of this, up 
till now, problematical genus. Its distinguishing feature among 
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aequorids is the fact that its canals bifurcate. Haeckel’s, accounts, 
taken from alcoholic material, are incomplete, and the condition of 
his specimens precluded accuracy. Probably his three “species” 
and the plewronota of Péron and Lesueur are identical. 

The Philippine specimens can be described as having branched 
canals, and it is for this reason that I refer them to Zygocanna, but 
the branching takes place at the margin of the stomach instead of 
distal to it, as Haeckel describes it; and the canals can be traced 
inward over the roof of the gastric cavity to its center, a feature not 
previously described for any aequorid. The branching, moreover, is 
much less regular than Haeckel deemed it, and the subumbrella sur- 
face is studded with gelatinous papillae so prominent, even in alco- 
holic specimens, that Haeckel could hardly have overlooked them 
had they been present in his material. Furthermore, there is no 
peduncle, which separates them from his Zygocannula diploconus, 
and there are many more tentacles than in his pleuronota. It is not 
worth while discussing the Aequorea purpurea of Péron and Lesueur 
(1809), which is also placed by Haeckel in “Zygocannota,” because 
the structure of the gonads is so remarkable as to need confirmation. 
These facts combined are sufficient grounds for the institution of a 
new species. The only known Medusa with which it may be identical 
is a young unnamed aequorid figured and described from the collec- 
tion of the Siboga by Maas (1905). 


ZYGOCANNA VAGANS Bigelow. 


Plate 42, figs. 5-7; plate 48, fig. 6. 


Zygocanna vagans BieELow, 1912, p. 255. 
aequoride juv. gen? sp? MAaAs, 1905, p. 44, pl, 4, figs. 22, 28. 


Zygocanna vagans—miterial examined. 
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There is little to add to my original description (1912), except the 
accompanying illustrations, the most important being those showing 
the structure of the stomach and the method of branching of the 
canals. The important fact is that the branching takes place at the 
margin of the stomach. And the cruciform figure formed by inward 
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prolongation of the canal stripes over the roof of the stomach shows 
that with growth there have been successive divisions for the four 
primary canals, the last one being obscured by the lips. In the type 
specimen there are 88 canals resulting from the bifurcation of the 
four primary ones (pl. 42, fig. 5). 

As a result of this method of branching the canals are in groups, 
the number of which varies according to the number of branchings 
which each main stem has undergone, and the number of canals varies 
from group to group. In the type the “cross” is so irregular that it 
is hard to determine which trunks are the four primary ones. But 
in another specimen, in which the figure is more regular, there are 
10, 5, 7, and 7 canals, originating from each of the four primary 
trunks, respectively. In another there are 9, 12, 5, and 8. In the 
two young aequorids described by Maas, which probably belonged to 
this species, the central cross is quite regular, and in each specimen 
there are 32 definitive canals. 

The canal stripes within the limits of the stomach are the visible 
evidence of lines along which the upper (outer) wall of the manu- 
brium is now attached to the subumbrella. Between these lines it 
hangs loose, leaving spaces into which a probe can be inserted or an 
air bubble injected. Consequently it is easily stripped off, and all 
the specimens show more or less damage of this sort. 

The manubrium itself broadens as so many sinuses along the suc- 
cessively formed canals; evidently the outgrowth of new centrifu- 
gally formed canals takes place from the margin of the manubrium. 
A still further specialization would be branching of canals outside 
the margin of the manubrium, such as Haeckel has described. 

Marginal organs.—The tentacles vary in number from about 30 to 
about 70; the canals from 29 to 46, in specimens 29 to 76 mm. in 
diameter (1912). Tentacular knobs are numerous; about 110 in a 
specimen with 29 tentacles. There are usually 1 to 3 otocysts between 
every 2 tentacular organs; i. e., upward of 200 [they are so small that 
the photographs do not show them; but they are easily seen on the 
specimens ]. 

The tentacular bulbs are cylindrical and stout (pl. 42, fig. 6), and 
do not clasp the exumbrella, though they are truncate basally. In 
the type some tentacles are opposite canals, some between them (pl. 
42, fig. 6) ; but in the specimen 36 mm. in diameter, they are all oppo- 
site canals. 

I have already (1912) called attention to the great length of the 
excretory papillae borne by both tentacles and knobs (pl. 42, fig. 6). 

Gonads.—The sexual glands are of the usual aequorid type. 

Subumbrella sculpture.—One of the most characteristic features of 
the species is the presence of conical gelatinous subumbral papillae 
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(pl. 43, fig. 6) described in detail elsewhere (1912, p.257). These are 
restricted to the central two-thirds of the disk, arranged in rows 
alternating with the radial canals; 4 to 15 papillae in each row. In 
the region of the manubrium they are represented by low rounded 
knobs; 16 in one specimen. 

Haeckel’s (1879) records for the genus (+-Zygocannota+Zygo- 
cannula) are from New Guinea, and straits of Sunda; the “ Siboga ” 
specimens (Maas, 1905) from Malayan waters. 


Order TRACHOMEDUSAE. 


Family PETASIDAE Haeckel, 1879. Sens. Em. Browne (1904) ; 
Bigelow (1909a, 19150). 


This family corresponds to the Olindiadae+subfamily Petasinae 
of Mayer (1910). Mayer leaves the relationships between his two 
groups open; and he adds to the latter Craspedacusta, both Goto 
(1903) and Browne (1904) having maintained that the affinities of 
the latter are with such genera as Olindias and Gonionemus. 

I follow Browne (1904) in dividing this family into two subfam- 
ilies, Olindiinae with the otocysts in capsules, Petasinae in which they 
are free clubs (1909a, 19150). 


Subfamily OLINDIINAE. 
Genus OLINDIAS F. Miiller, 1861. 


The genus Olindias is known from the Indo-Pacific, by two forms 
races or species, O. phosphorica var. malayensis Maas, and O. singu- 
laris Browne (1904). In my memoir on the “ Albatross ” Eastern 
Pacific Medusae (Bigelow 1909a, p. 109) and in Mayer’s (1910) 
Monograph, the characters of members of the genus from various 
parts of the world will be found tabulated. The general conclusion, 
as Mayer points out, is that the various Atlantic representatives are 
at most geographic races of one species, phosphorica. The case of 
the two Indo-Pacific forms is still obscure. With the evidence avail- 
able at the time, I recognized both, singularis with usually one, phos- 
phorica with usually or always 2 otocysts at the base of each primary 
tentacle. The Mangareva specimens had one otocyst at the base of 
most, two at the bases of a few, primary tentacles. Hence they were 
associated with singularis. In the Philippine specimens also single 
otocysts predominate largely over paired. As pointed out elsewhere 
(Bigelow, 1909a) single antedates paired otocyst in ontogeny in 
Olindias. In the Atlantic specimens of the genus paired otocysts are 
developed at the base of a primary tentacle very soon after the latter 
is formed. In Indo-Pacific representatives single otocysts may persist, 
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or at some of the tentacles a second one may develop. When this takes 
place it is at a very early stage, as in the Atlantic phosphorica. The 
only record of specimens from the Indo-Pacific with paired otocysts 
prevailing is that by Maas (1905). That is to say, we find here a ten- 
dency, not completely effective, to retain permanently a condition 
which is only evanescent in their Atlantic relatives. Or, in other 
words, Indo-Pacific specimens show a tendency to advance in their 
development to the degree of specialization exemplified by the At- 
lantic form, but seldom attain it. On the other hand, there is no 
record of the Indo-Pacific type from the Atlantic, though many 
Atlantic specimens have been studied by various authors; most 
recently by Neppi and Stiasny (1913). 

The singularis type is now known to be widely distributed over the 
warmer parts of the central Indo-Pacific. In the Malaysian region 
the phosphorica type also occurs (Maas, 1905), though it is not 
recorded from elsewhere in that great oceanic division. 

The evidence is still too scanty to explain the meaning of this state 
of things; to tell how far the variation is hereditary, how far physio- 
logical. Just such cases often meet the student of Medusae; and they 
offer constant difficulties in classification. 

Although singularis seldom, if ever, lacks paired otocysts entirely, 
yet the two types, singularis and phosphorica approach discontinuity 
because no true intermediates between an overwhelming preponder- 
ance of one or other sort of otocyst, paired or single, are known. For 
this reason, I have recognized singularis as a valid species; and it 
is sufficient ground to do so still. But we must recognize that studies 
of larger series may show that the two forms can not be so sharply 
separated as the evidence now available suggests. Perhaps singularis 
may finally be reduced to a variety of phosphorica. An open mind 
is necessary if we are to mask neither the facts which we know, nor 
the gaps which separate them. 


OLINDIAS SINGULARIS Browne. 


Olindias singularis Browne, 1904, p. 787, pl: 56, fig. 2; pl. 57, fig. 1— 
BIGELow, 1909a, p. 109, pl. 4, fig. 1; pl. 31, figs. 1-10; pl. 82, fig. 8. 


Olindias singularis—material examined. 
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The numbers of tentacles and of otocysts in four specimens of 
different sizes are as follows: 


Numbet of 
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In the last two specimens a small portion of the margin was dam- 
aged, so that at several tentacles the otocysts could not be determined. 

It is of interest that when paired otocysts are developed, they are 
both distinguishable when the tentacle is very small. There is no 
evidence that tentacles which have one otocyst during the greater 
part of their history ever acquire a second one at a late stage. Single 
otocysts are usually much larger than either of the components of 
a pair. 

In the smallest specimen one of the quadrants is very narrow and 
another disproportionately broad; the numbers of blind canals per 
quadrant show a corresponding irregularity. Abnormalities are com- 
mon in Olindias (Bigelow, 19092). 


Subfamily PETASINAE. 
Genus NAUARCHUS Bigelow, 1912. 


Petasidae with six radial canals, but without centripetal canals; 
manubrium short and flat, without distinct gastral portion; mouth 
surrounded by a simple circular lip; gonads leaflike; tentacles of 
one kind only, corresponding to the primary tentacles of Olindias, 
their basal ends lying in furrows of the gelatinous substance so that 
they appear to emerge from the exumbrella; with terminal nemato- 
cyst swelling; otocysts are free clubs. At first sight the shallow 
manubrium with its simple, circular lip (pl. 43, fig. 1), suggests an 
Halicreid, the presence of six radial canals,! and the flat oval leaflike 
gonads, a geryonid, such as Geryonia. But the absence of any trace 
of peduncle separates Vauarchus from the latter, the structure of oto- 
cysts from the former, its sense organs with spherical capsule and 
inclosed sensory stalk, being entirely different from the large sense 
clubs with series of columnar entoderm cells which characterize all 
known Halicreids. And in the structure of the tentacles there is an 
equally important difference, for in all Halicreids in which these 
organs have been described they consist of soft proximal and stiff, 
spinelike distal portions (1909a), besides arising free from the mar. 





1One of the specimens is abnormal, there being only four canals at the margin of the 
stomach. One of these, however, soon divides into three, though only two of the latter 
reach the circular canal. 
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gin. The leaflike gonads, too, are unknown among Halicreids, and 
the radial canals are much broader in that family than in Vauarchus. 
The resemblance between the two in the flat stomach and simple 
lip, is certainly far less significant, phylogenetically, than the struc- 
ture of the marginal organs; in short, it is merely superficial. The 
only Trachomedusae with which it shares its leaflike gonads are the 
Geryonids, but here again we find essential differences; that is, ab- 
sense of peduncle, free sense clubs, structure of tentacles. And the 
structure of tentacles and gonads separate it from the Trachynemidae. 

The location of Nawarchus in the Petasidae is based chiefly on the 
structure of the tentacles, which agree very closely with those of 
Eperetmus (Bigelow 19150), both anatomically and in their relation 
to the bell margin. And, except for the replacement of sucking disk 
by nematocyst knob and in the details of the nematocyst rings, they 
agree with those of Gonionemus and the primary tentacles of Olin- 
dias. 

The otocysts, too, are easily reducible to the ordinary Olindiid type. 

According to the subdivision of the family proposed by Browne 
(1904) and followed here (p. 317, 1909a, 1912, 19150), Nawarchus be- 
longs to the Petasinae. [For a tabular view of the Olindiinae, see 
Bigelow, 1915, p. 400.] But its leaflike gonads and the presence of 
six radial canals separate it from the only other Medusae which fall 
into the Petasinae as here defined, namely, Petasus, Dipetasus, Peta- 
sata, and Petachnum of Haeckel. All these are united by Mayer 
(1910) as Petasus, but until specimens agreeing with Haeckel’s ac- 
count are again discovered discussion of them is idle. 


NAUARCHUS HALIUS Bigelow. 
Plate 48, figs. 1-5. 
Nauarchus halius BicEtow, 1912, p. 258. 


Nauarchus halius—material examined. 


| 





Cata- Number 
logue Collection of— of speci- | Station. Locality. Diameter in mm. 
No. mens. 
29365 | U.S.N.M..........- 2 |. +’ 5458, | Off, east -const.,of [arses ta mn In. clamater 
’ 
Luzon. too contracted for measure- 


1727 | MG.Ziad:t- acsaeat: 1 BABB ILL cal@, sane dennds ene 





All three were so badly crumpled that it was impossible to make a 
photograph of the general habitus. But all were well preserved ana- 
tomically. 

The species having been described elsewhere (1912) in detail, the 
present account is limited to the features most important for their 
bearing on the relationships of this remarkable genus. 
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There are 12 solid tentacles—6 radial, 6 interradial—arising, of 
course, from the margin, but curving upward against the bell, in 
open furrows of the exumbrella, to emerge a slight distance above the 
margin. The two (both interradials) which are intact in the type- 
specimen are smooth walled for the inner four-fifths of their length, 
but the ends are ringed with about 20 nematocyst ridges, with a large 
nematocyst knob at the tip. 

There is an otocyst close beside each tentacle root, within the ex- 
umbral furrow (pl. 48, fig. 5), but standing free, not inclosed by the 
gelatinous substance. The organs themselves are naked, spherical 
in form, consisting of an ectodermic covering layer, inclosing an ento- 
dermic core with about four large spherical cells, each containing a 
central mass, the high index of refraction of which shows that it is 
an otolith (pl. 48, fig. 3). 

The discovery of free sense-clubs in Vauarchus is especially inter- 
esting because up to this time the only records for sense-organs of 
this type in the Petasidae are Haeckel’s accounts of his problematic 
genera Petasus, Dipetasus, Petasata, and Petachnum. In all the 
other genera of the family, as Gonionemus, Olindias, Eperetmus, 
Aglauropsis, Cubaia, Vallentinia, Olindioides, Craspedacusta, and 
probably in Gossea, the sense-organs lie in vesicles, which themselves 
are usually inclosed in the mesogloea. 

The otoliths of Nauarchus are clearly entodermal, just as in the 
Trachynemidae; and, according to Perkins and Murbach, this is also 
true of Gonionemus, as it apparently is of Eperetmus (19150, pl. 59, 
fig. 8). That is to say, the sense-club of Vauwarchus, or indeed that 
of any Trachomedusa in which this type of sense-organ occurs, cor- 
responds essentially to the strand of cells with terminal concretion, 
which lies within the vesicle of Gonionemus. Both are modified ten- 
tacles. And although Goto (1903) believed the otocysts of Olindias 
to be of ectodermal origin, it is not likely that they are fundamentally 
different in that genus from in its allies. Rhopalonema, in which the 
club, at first free, is later enclosed by the upgrowth of a crater-like 
vesicle, may epitomize the relationship here outlined. 


Family TRACHYNEMIDAE Gegenbaur, 1856. 
Genus COLOBONEMA Vanhiffen, 1902. 


Colobonema Maas (1905), BrowNE and Fow ter (1906), Bicetow (1909a). 
Homoeonema Part MAyeErR (1910). 
Trachynemidae, with tentacles all of one kind, 32 in number, of 
which the 8 perradial, the 16 adradial, and finally the 8 interradial 
develop in succession. 
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One species of this genus, sericeum Vanhoffen, now well known (ex- 
cept for tentacles and otocysts), has been taken in the Bay of Biscay 
(Browne and Fowler, 1906), off the west coast of Africa from Sierra 
Leone to 42° S. (Vanhéffen, 1902), in the Malaysian region (Maas, 
1905), and in the eastern tropical Pacific (Bigelow, 1909a). Whether 
or not the Homoeonema typicum of Maas (1897), from off the Pacific 
coast of Central America, is identical with it, has been the subject of 
a good deal of discussion. Mayer (1910), following Maas (1905), 
believes that it is. As I have previously pointed out, Maas, in his 
original description of typicum, writes that there are more than four 
times as many tentacles as canals—that is, more than 32—and his 
figure shows 41. Now, all recent studies, and the present series as 
well, show that in sericewm the number of tentacles is determinate, 
invariably 32 in adults. This number is present in moderate-sized 
individuals, and is not overstepped even in very large ones How- 
ever, the material on which Maas based his early account was not of 
the best. and he himself suggests (1905) that it was its poor condi- 
tion which led to his crediting it with so many tentacles. Unfortu- 
nately Maas’s original specimen is apparently no longer in existence, 
so the question can never be settled absolutely. For the sake of uni- 
formity I follow Mayer and use the name typicum (1913, p. 46) 
instead of sericewm,asI formerly did. But Vanhéffen deserves credit 
for first giving us an adequate account of this interesting genus. 


COLOBONEMA TYPICUM (Maas). 


Homoeonema typicum Maas, 1897, p. 22, pl. 3, figs. 1-3. Synonymy, Mayer, 
1910, p. 385. 


Colobonema typicum—material examined. 

















Cata- Number 
logue Collection of— of speci- | Station. Locality. 
No. | mens. 
AZ20 i ME C2 Zr oie atarctateh emits aemctezotne | 1 5120 | Verde Island Passage. 
40837 (1) TSUN MES see Ais eRe eee 2 5120 Do. 
LGG 24) MCLE Pe ars oe esternneeimer elem 1 5125 
AQSSRU USN Mss soop ey Sea tase aot 1 5227 | Off east coast of Mindoro. 
T6621 ME CUZ. S cccoms scene ee naw 1 5227 Do. 
Led Ae card dial seen oom eae cae eee eels ciloteat 2 5227 Do. 
DOSNT OESSN UMS 3. oc soe Se se 2 5287 | Verde Island Passage. 
30461 MC is. ccmee soncciewiseeck aces | 2 5287 Do. 
AQ4IOM USING Me sa os cinisc bet at eceteis ae | 1 5293 Do 
V661) |) MECH eet ese REE Ugo set 1 5293 Do 
DAO DAUR STING Me ce emienocen ciseceacme te 4 5295 Do 
TOR Bel pM Oe Cae reac auc eae eee ue 2 5295 Do. 
29308 || UZSSN UMS: 2k «ayer Set se | 1 5320 | China Sea, vicinity Hongkong. 
SOLS EMEC Ziso sr iceenm cette aceeis cise] 1 5320 0. 
DOS0GUMULS ING Maer scmccces cnccecee sam | 1 5438 | Off west coast of Luzon. 





The specimens range from 16 to 33 mm. in height; they are all 
more or less fragmentary. Only in two particulars will they add to 
the previous accounts of this species, i. e., as regards otocysts and 
length of the manubrium. Previously no otocysts had been found in 
Colobonema, although a good many specimens had been examined— 
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a fact that led to the suggestion that they might be lacking in this 
genus (Bigelow, 1909a). But I have found one, in one of the present 
examples, a particularly fragmentary example, as it happens. The 
sense organ is a free club, much like that of Aglantha, standing free 
on the margin, midway between two tentacles. Its structure is not 
remarkable, there being an entodermal core with a terminal mass of 
concretions. It is not in very good condition. It stands on a slight 
elevation of the margin, and though I could find no other otocysts 
in any of the specimens, several of them showed the elevations, alter- 
nating with the tentacles. 

The present series supports the view that the length of the 
manubrium is so variable as to be quite worthless as a specific cri- 
terion. The extremes illustrated here are a specimen 26 mm. high, 
in which it is only 1 mm. long; and two of 27 mm. and 29 mm., 
respectively, in which it hangs to the bell opening; and as there is a 
series of intermediates between these two, the differences are merely 
evidences of contraction and expansion. In specimens not too much 
contracted, and in good condition, the mouth is surrounded by four 
prominent lips. But under extreme contraction, or in very limp 
specimens, these may be masked. 

I examined all the specimens without finding any variation, in any 
octant, from the normal number of tentacles, i. e. two adradials and 
one interradial. In the smaller examples the latter is much the 
smallest, but in the larger ones all are of nearly the same size. 


Genus RHOPALONEMA Gegenbaur, 1856. Sens. em. Vanhoffen, 1902. 


The studies of Maas (1893) and especially of Vanhéffen (1902) 
have given us an excellent concept of the structure and limits of 
Rhopalonema. I have previously (1909a) discussed this genus at 
some length, and given my reasons for concluding that all species 
referable to Rhopalonema which have yet been described belong 
either to velatwm or to the species from the mid depths variously 
known as funerarium or coeruleum—a view which I share with 
Vanhoffen (1902) and with Maas (1905). 


RHOPALONEMA VELATUM Gegenbaur. 


Rhopalonema velatum GEGENBAUR, 1856, p. 251, pl. 9, figs. 1-5. Synonymy, 
Bigelow 1909a, p. 129, and Mayer 1910, p. 378. 


Rhopalonema velatum—material examined. 








| Number 

















Catol : : : 
Ke er Collection of— ee Station. Locality. a 

| ee | 
20681 | U:S:N.M..-2<so2c sc 4 pin Tanon Strait, east coast of Negros....... | 3-5 
Oe MLC Ze seo es taintelenls Zi) *61904)5 555 GOsewsasnsd isda Seees Seed ce see eee en 3-5 
40440 | U.S.N.M........... 8 3530 Between Siguijor and Boho..........--.- 3-5 
TOSZT NE CZs aceseceececes Sal PnemooaO | hesaweee neces ane mab ener suc Shame ae 3-5 





74841 °—19—-Bull. 100, pt. 54 
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All the specimens are much battered—but all show an apical thick- 
ening of the gelatinous substance, either as a circumscribed “ top- 
knot ” or as a more gradual swelling. This was true likewise of the 
eastern Pacific specimens, of those recorded by Browne and Fowler 
(1906) from the Bay of Biscay (as “ coerulewm”), and of the Japa- 
nese series recently described by Maas (1909). But the specimens 
from Trieste studied by Neppi and Stiasny (1913) had none. 

&. velatum was known to occur in the Malaysian region (Maas, 
1905), and it is widely distributed over the tropical Pacific; therefore 
it was to be expected in the Philippines. The only surprising thing 
about the records is that it was taken at two stations only. 


Family HALICREASIDAE Fewkes, 1886. HALICREIDAE 
Vanhéffen (1902) sens, em. 


Trachomedusae with eight very broad radial canals; with numerous 
tentacles of different sizes, but all structurally alike and arranged in 
a single series; each tentacle divisible into a soft flexible proximal, 
and a stiff spine-like distal region: with free sensory clubs; with 
neither peduncle nor proboscis. 

The general structure of these remarkable Medusae is now well 
known, thanks to Vanhéffen (1902), Maas (1905), Browne (1908), 
and to the excellent series from the eastern Pacific (Bigelow, 1909). 

Mayer (1910) classes the genera here included among the Trachy- 
nemidae, uniting them with Rhopalonema and allied forms, as the 
subfamily Rhopaloneminae, because of the absence of peduncle. But 
they are separated from Rhopalonema, etc., by their very broad radial 
canals; by the structure of the tentacles, which is extremely charac- 
teristic; by the large otocyst clubs; and especially by the rudimentary, 
flattened manubrium. On the other hand, they are a very homogene- 
ous group among themselves. I need make no apology for retaining 
them as a separate family, when in so doing I agree with every recent 
student who has actually examined any of them. 


Genus HALICREAS Fewkes 1882. 
HALICREAS PAPILLOSUM, Vanhiffen. 


Halicreas papillosum VANHOFFEN, 1902, p. 68, pl. 9, figs. 7, 8; pl. 11, fig. 30.— 
Maas, 1905, p. 57, pl. 10, fig. 70; pl. 11, fig. 71.—Bicrtow, 1909a, p. 138, 
pl. 3, fig. 3; pl. 33, figs. 8, 9; pl. 34, figs. 1-3, 5, 8, 10, 11. 


Halicreas papillosum—rnaterial examined. 





Catalogue Diameter 
No. 


Number 
Collection of— of speci- | Station. Locality. Siam: 


mens. 





26349) (USS sNi Me ae oer 1 5120 | Verde Island Passage....-....-..-----.-- 21 
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The single example is in such poor condition that I can add nothing 
to my previous account of the species, taken from the excellent series 
collected by the Albatross in the eastern Pacific. H. papillosum is 
already known from the Malaysian region (Maas, 1905). Consider- 
ing how regularly it occurred in the eastern Pacific, it is surprising 
that only one of the Philippine hauls captured it. 


Family GERYONIDAE Eschscholtz, 1829. 
Genus GERYONIA Péron and Lesueur, 1809. 


GERYONIA PROBOSCIDALIS (Forskal) Eschscholtz. 


Medusa proboscidalis ForsKAt, 1775, p. 108, 1776, pl. 36, fig. 1. Synonymy, 
BIcELow, 1909a, p. 116, and Mayer, 1910, p. 425. (To the latter, add 
Geryones elephas Haeckel, 1879, p. 294, pl. 18, fig. 7. 


Geryonia proboscidalis—material examined. 














Number 
vase Collection of— of speci- | Station. Locality. Diameter in mm. 
: mens. 
29405 | U.S.N.M..........- 1 5177 | VerdeIsland Passage.......... 35, with 5 canals. 





Mayer (1910) has given an excellent account and beautiful figures 
of this species. Its ova have formed the foundation of a recent inves- 
tigation by Maas (1908) on the composition of the egg and on the 
early development, both normal, and when the blastomeres are sepa- 
rated. 

Variations from the normal hexamerous condition are very com- 
mon; thus each of the specimens in the Albatross eastern Pacific col- 
lection had seven radial canals. 

Geryonia proboscidalis is widely distributed over the warmer parts 
of all oceans. 


Genus LIRIOPE Lesson, 1843. 


I have recently (1909a, 1913) discussed this puzzling genus and 
given my reasons for uniting, under the name tetraphylla, all Liriope 
with angular or heart-shaped gonads. All the specimens of the 
present collection belong to that form. 


LIRIOPE TETRAPHYLLA (Chamisso and Eysenhardt) Gegenbaur. 


Geryonia tetraphylla, CHAMISSO and EySENHARDT, 1821, p. 357, pl. 27, fig. 
2. To the synonymy already given by me (Bigelow, 1909a, p. 112), add: 

Liriope haeckeli Gorttx, 1886, p. 883.—HartLavus, 1909, p. 464, pl. 22, figs. 
29, 30, 33. 

Liriope rosacea HartTLavs, 1909, p. 466, pl. 22, figs. 28, 31, 32—Maas, 1909, 
p. 31.—MAyEr, 1910, p. 417. 

Tirope tetraphylla Maygr, 1910, p. 418. 


326 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Liriope tetraphylla—material examined. 











Number 
ee Collection of— of spec- | Station. Locality. 
i imens. 
eae apse rte eee Ree eee eae ean ae emcee seal 2 5128 | Sulu Sea, vicinity southern Panay. 
29362) \sO.S NUM. ss. aes eee teed 1 5155 | Off Bakum Point, Tawi Tawi. 
AQFAT | URS SNGME ree econ cee ecreteaee| 1 5175 | Sulu Sea, between Palawan and Negros. 
AGAR | TTB NM cece. suse cee oomee 1 5177 | Verde Island Passage. 
29364: | "US ONSMSY hohe od Bade lcci 1 5186 | Between Panay and Negros. 
many a lalate tell nial toate eens cis tee ent enete eee 1 5190 | Tanon Strait, east coast of Negros. 
ZVaGE | UN Me cas cece oma amostca| 2 5195 | Off northern ‘Cebu. 
x fas: ate ain\a/ai|'b ateieis ois oS ipyatemnrete Sate & Sic yaetarat ane e a ee 3 5195 Do. 
Ue ete eae Vensiam cies tenon Been ee eae cee 3 5530 Between Siguijor and Bohol. 
404431) Wi SiiNCMee weet co ake ee 13 5649 | Buton Strait. 
1675; || MCE cea. nek oat anes Aca 9 pee De. 
Stcimrsl Sto ata rettl le etelataiale elie cre sie siete cine teiara che eleis ats 9 5649 0. 
2056s | OR SaNc Mas etnies seme mere teen com 2 5663 | Macassar Strait. 
29360) (0 U. Se NoMa. 8 oco5 - see se | 10 5669 Do. 
SOAS A CMT CZ ee ae om ete ke eet ae tet ae 5 5669 Do 
AQSAA I POSSEN Mas ie) enn Heh Oe ED | 5 5672 Do 
1681) | MCs Zis sc ee oes agate oe eee 3 5672 Do 
sas ee ene lence ese dkce cates eee menaeone wae 3 5672 Do 








The specimens range from 8 to 16 mm. in diameter, and are all in 
what I have called the “rosacea” stage (1909a), as were all but the 
smallest (less than 5 mm. in diameter) described by Maas (1909) 
from Japan. It has been described so fully by him (1905), by 
Hartlaub (1909), and by the writer (1909a) that a brief statement of 
the growth condition of the present series will suffice here. 

Maas found that the first trace of gonads appears in specimens 
3 to 4 mm. in diameter, and that at first they are oval, just as I 
described them from the eastern Pacific series. This outline, how- 
ever, is transitory, the triangular form being attained in specimens 
5 to 6 mm. in diameter. This, of course, explains the fact that it 
was only the very smallest specimens of tetraphylla from the eastern 
Pacific, 7 mm. or less, that had oval or squarish gonads. Therefore 
it is not surprising that the triangular outline is universal in the 
Philippine series, all of which are 8 mm. or larger. 

The gonads are not in contact in any of the specimens, nor were 
they in the Japanese examples of about the same size (12 to 14 mm.; 
Maas, 1909, p. 31). In the eastern Pacific collection it was only in 
specimens 18 mm. or larger that they were large enough to touch 
each other, while in none smaller than about 20 mm. did they show 
the pentagonal form typical of the “compacta” stage (Bigelow, 
1909a). But in one specimen from the northwest Pacific only 12 mm. 
in diameter one gonad was pentagonal (Bigelow 1913,.p. 55). 

Most of the specimens have three blind canals in each quadrant, 
but one 16 mm. in diameter has four in one, three in each of the 
others. The other specimens of this size, of which there are four, 
are badly damaged. Maas (1905, 1909) found more than three canals 
only in specimens 18 mm. in diameter and upward. 
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Order NARCOMEDUSAE. 


In previous paper (1909a) I have discussed at length the struc- 
ture and apparent relationships of the Narcomedusae and given my 
reasons for adopting, in the main, the classification proposed by 
Maas. Mayer (1910) has likewise accepted the main principle laid 
down by Maas and me—namely, that the presence or absence of 
gastric pockets is of prime importance; the presence or absence of a 
peripheral canal system of little significance in classification. 

A very different scheme has been outlined by Vanhéffen (1908). 

I have already (1909a, 1918) criticised his preliminary statement, 
and Maas (1909) and Mayer (1910), with whom I entirely agree in 
their general conclusions, have discussed his final account of the 
Valdivia Narcomedusae. 

The only important difference between the scheme adopted by 
Maas and by me on the one hand and the classification used by Mayer 
en the other is that in the former Aeginidae and Cunanthidae are 
distinct families; in the latter they are reduced to the rank of two 
subfamilies of a single family. 


Family CUNANTHIDAE Haeckel, 1879. 
Genus SOLMISSUS Haeckel 1879. 


Sens. em. Maas (1904a—-190460).—Bicrtow (1909a).—MayeEr (1910). 
Solmaris (part) VANHOFFEN (1908). 


No part of Vanh6ffen’s classification of the Narcomedusae is fur- 
ther from representing what I believe to be the natural relationships 
of the forms involved than his treatment of Solmissus. 

Vanh6ffen’s definition of his genus Solmaris is based upon the 
statement (1908, p. 58) that “ alle Solmariden auch mit Magentaschen 
ausgestattet sind. Dass Magentaschen fehlen sollen, beruht auf 
Beobachtung an jungen noch nicht geniigend entwickelten Tieren 
oder an mangelhaft erhaltenen Exemplaren.” But we have the word 
of Maas (1909, p. 34), of Mayer (1910), and of Neppi and Stiasny 
(1918), that there are solmarids—that is, forms with neither otopor- 
pae nor peripheral canals—which do lack any trace of true gastric 
pockets when adult, the gastric margin running direct or on the are 
of a circle from tentacle base to tentacle base. And these students 
made their observations not only on young or on fragmentary mate- 
rial, but on living specimens in various stages of development, in- 
cluding sexually mature adults. I can substantiate their statements 
for an excellent adult specimen of Solmaris flavescens Kolliker from 
the Mediterranean, a species recently redescribed by Mayer. The 
margin of the stomach is entire; there are no gelatinous septa in the 
interradii. 
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The condition of the margin of the stomach in this species is pre- 
cisely what it would be in a Pegantha did the sexual products develop 
irregularly and sparsely near the outer edge of the lower gastric 
wall instead of being localized in regions where the lower walls grow 
downward, as pockets, to accommodate them. Apparently Van- 
hdffen had not seen this species, for he has given the name flavescens 
to a form with gastric pockets; that is, a Solmissus. I must confess 
that I can not understand Vanh6ffen’s statement (1908, p. 69) that all 
species of his genus Solmaris have interradial gelatinous septa hori- 
zontal to the plane of the stomach, instead of vertical to it, as in 
Aeginidae. Inasmuch as the gastric pockets in Solmissus marshalli 
and S. albescens (Bigelow, 1909a; Mayer, 1910) are structurally pre- 
cisely similar to the corresponding pockets in Cunina and Cumnoc- 
tantha, it is in such forms as Solmaris flavescens Kolliker (not S. 
jflavescens Vanhoffen) that we must seek horizontal septa if they 
exist anywhere. By a horizontal septum must be understood one 
which, by growing centrad, leaves the lower gastric wall reaching 
outward beyond, and thus overlapping its line of union with the oral 
surface of the disk; in other words, forming a horizontal pouch. 
But there is nothing of this sort in S. flavescens any more than there 
is in Pegantha, as is clearly shown in Mayer’s figure of a section 
through the interradius (1910, fig. 286). The only thing which 
might possibly suggest such a septum is the fact that the sexual 
mass in the male may. overlap the subumbrella slightly, beyond the 
gastric margin. But this is purely a secondary phenomenon, caused 
by the rapid proliferation of the sexual cells themselves; that is, 
it is directly comparable to the secondarily formed genital pouches of 
Pegantha, and has nothing to do with the gastric pockets of Solmissus 
or Cunina, which develop long before the sexual products begin to 
appear. 

The genus Solmaris of Vanhdéffen includes two distinct groups 
of species—one with, the other without, gastric pockets. According 
to the classification proposed by Maas, and here adopted, they not 
only belong to different genera, Solmaris and Solmissus but to dif- 
ferent families. 

Two of Vanhéffen’s species of Solmaris, his S. flavescens, which, 
as noted above, is not the Solmaris flavescens of Kolliker, Gegenbaur, 
and latterly of Mayer (1910), and probably three specimens iden- 
tified by him as S. rhodoloma Brandt belong to Solmissus, as here 
defined. 

The present collection contains a considerable series of Solmissus 
marshalli, a species separable from the well-known Mediterranean 
S. albescens Gegenbaur only by the lack of exumbrellar sculpture 
(Mayer 1910), large number of otocysts, and square instead of 
slightly pentagonal gastric pockets. 
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VanhGoffen’s Solmaris flavescens is apparently identical with Sol- 
missus marshalli, as he himself points out (Vanhdoffen 1912, p. 395). 
But the name marshalli must be used because flavescens, as applied to 
a Solmissus (not being the Solmaris flavescens of Kélliker), dates 
only from 1908; marshalli from 1902. 


SOLMISSUS MARSHALLI Agassiz and Mayer. 


Solmissus marshalli Acassiz and Mayer, 1902, p. 151, pl. 5, figs. 23-25.— 
BIcELow, 1909a, p. 64, pl. 16, figs. 5, 6, pl. 21, figs. 4, 6-8—Mayer, 1910, 








p. 484. 
Solmissus marshalli—material examined. 
mT a rr nee { raw y Pre nt) 
um ; 

ee Collection of— of spec- Station. Locality. Vemelee 
29415 | U.S.N.M.. 12 ae Off east coast of Mindoro...............- 22-53 

16845} (MECZo 55 setae Gil Ver Glee see GO: wean. eee ieee casas acess cae Z 
203855 SINE Mates sess 1 ssn China y Bee vicinity Hongkong... . 3.5. .2¢)sc0s-snc0- 
29386 | U.S.N.M.. Delt ors, ba20r | Seed dOleas ey Soa. Sb eee base eee ewe! Bere 
Ey Soca Real Seb ee tale ea atane a alee 1 eco GAs MIBARNG Te 





All the specimens are so battered that I can add nothing to my 
account of the much better preserved series from the eastern Pacific 
(1909a), except a few notes on the numbers of tentacles and of 
otocysts. Out of the total of 22 specimens, two have 11, two 12, five 
have 14, six 15, and five have 16 tentacles and gastric pockets. In the 
eastern Pacific series of 11 specimens, 8 was represented once, 11 
once, 12 twice, 13 once, 14 once, and 16 five times. The number of 
tentacles varies irrespective of size. Thus the two largest examples 
of 52 and 53 mm. have 16 and 15 tentacles, respectively; the two 
smallest, of 19 and 22 mm., 14 and 15. The specimens with the 
fewest tentacles—that is, with 11 and 12—are of medium size, 36, 
34, 28, and 30 mm. in diameter. The smallest with 16 tentacles, 
is only 30 mm. 

The largest number of otocysts in any one lappet in the eastern 
Pacific series was 15. But in one of the Philippine collection, 48 mm. 
in diameter, with 14 tentacles, there are 15 and 21 in two successive 
lappets. In another of 45 mm., with 15 tentacles, there are 11 and 
19 in two lappets. In one of 46 mm., 16 tentacles, 11 and 14 in two 
lappets. The margins are all so damaged that I could not count the 
otocysts on more than two lappets in any one specimen. 

S. marshalli, or the variety marshalli of albescens, which ever its 
final fate, is widely distributed over the tropical Pacific, as far north 
as the Hawaiian Islands, and so far east as off the coast of Peru; and 
Vanh6ffen’s (1908, 1912) records from the tropical Atlantic and 
Indian Oceans probably belong to it also. 
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Family AEGINIDAE Gegenbaur, 1856. 
Genus AEGINA Eschscholtz, 1829. 
Sens em. Maas (1904a, 1905).—Bicrtow (1909a, 1913). 
AEGINA CITREA Eschscholtz. 


Aegina citrea ESCHSCHOLTZ, 1829, p. 118, pl. 11, fig. 4. Synonymy, Mayer, 














1910, p. 451. 
Aegina citrea—material examined. 
areata Collection of— eee Station. Locality. Tiaheter 
as : 1 2 
29277 | U.S.N.M...... Hiseutal 1 5120 | Verde Island Passage... 17 





The specimen is in fair condition, except for the margin, which is 
so damaged that I have not been able to count the otocysts, nor to 
make any observations on the peripheral canal system. 

The gastric pouches are of the typical citrea type, each of the eight 
pouches is subdivided at its margin by a shallow indentation, just 
as in the larger specimens in the eastern Pacific and northwestern 
Pacific series (Bigelow 1909a, 1913) and as figured by Maas (1905) 
for the Siboga examples. 

Color.—In the preserved specimens stomach and gonads are pale 
yellowish; tentacles colorless. 


AEGINA ROSEA Eschscholtz. 


Aegina rosea HScHSCHOLTZ, 1829, p. 115, pl. 11, fig. 4—HarcKet, 1879, 
p. 338.—VANHOFFEN, 1908, p. 48, pl. 7, figs. 1, 2; pl. 9, figs. 16-19.—Maas, 
1909, p. 35. For further synonymy see Mayer, 1910, p. 452, “A. rhodina.” 


Aegina rosea—material examined. 











_ 4 * i ti 
Caglogue | Collection of— ee Station. Locality. Blaniaber 
| > foe a Ne ee ee ee eee 
29278 | URSIN .Meh sess See aes 1 5659 | Gulf of Boni, Celebes... 24 





The single example is in rather poor condition; the margin very 
much damaged, and the large gonads torn. No study of the otocysts 
or peripheral canals was possible. Its identity with rosea is shown 
by the fact that, in spite of its large size, the eight gastric pouches 
are not subdivided, and by the reddish color of stomach and gonads. 
It is too poorly preserved to add anything to the previous accounts. 


Genus SOLMUNDELLA Haeckel 1879. 


Sens, em. Maas, (1904, 1905), Browne (1905). 
This genus has recently been discussed by Maas (1909), Browne 
(1905), Mayer (1910), Vanhéffen (1908), and by the writer (1909a). 
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SOLMUNDELLA BITENTACULATA (Quoy and Gaimard) Browne. 


Charybdea bitentaculata Quoy and GaAIMARD, 1834, p. 295, pl. 25, figs. 4, 5. 
Synonymy, Bigelow 1909a, p. 77, Mayer 1910, p. 455. 


Solmundella bitentaculata—material examined. 











Number 
Patalogue Collection of— of speci- | Station, Locality. 
i mens, 
20384) | Ui Be NisMecden wat. sees eo deciest 1 5456 | Off east coast of Luzon. 
elbicslatsieste| Gomsismaceclemawte cctesite(site Sacceeteis 24 5456 Do. 
40445) SUES INEM cess... ater een. dae 1 5581 | Vicinity Darvel Bay, Borneo. 








Order SIPHONOPHORES. 


All but two of the present list are recorded by Lens and Van 
Riemsdijk (1908) from the Malayan region collection, or from Am- 
boina by Bedot (1896), and these two were taken by the Albatross in 
the eastern Pacific (19110). Most of them are well-known forms, 
which have been described and figured by other authors; and the 
status and synonymy of all have been discussed in detail elsewhere 
(Bigelow, 19110). 

The two most interesting captures are the remarkable eudoxid 
Archisoma natans Bigelow, and Chuniphyes multidentata Lens and 
Van Riemsdijk. 

Geographically the collection is not particularly instructive, for all 
the species were to be expected among the Philippines. Unfortu- 
nately the labels give no information as to the depths from which 
any of the specimens came. 


Suborder CALYCOPHORAE. 
Family SPHAERONECTIDAE Huxley, 1859. 
Genus CUBOIDES Quoy and Gaimard, 1827. 
CUBOIDES VITREUS Quoy and Gaimard. 


Cuboides vitreus Quoy and GAIMARD, 1827, p. 19, pl. 2H, figs. 1-3. Synonymy, 
Bigelow, 19116, p. 190. 


Cuboides vitreus—material examined. 





Ratalonae Collection of— |Number ofspecimens.} Station. Locality. 
40446 | U.S.N.M.......... dea amee ise nate teiet 5436 | Off Corregidor Lt., west coast of Luzon. 
29311 SINE MN. Seee cos. 2, eudoxidSs.<-....¢ 5436 Do. 
29310" UE SEN Mee eo. ek Leudoxidtseoe-escs 5436 Do. 
29312) UR SEN M ee cose cee N52, tee Jose ee ecee 5500 | Northern Mindanao, 
29309) US NM secs anniate 20 eudoxids......... 5500 Do. 
MiGiZizersecessisee’s AO reat eS teas 5500 Do. 
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This species is usually known as Halopyramis adamantina Chun. 
But as Chun (1892) himself says that its eudoxid is the Cubotdes 
vitreus of Quoy and Gaimard—a statement which is undoubtedly 
correct—no choice is left but to use the older name for the species 
as a whole. 

Like Bedot (1896) and Lens and Van Riemsdijk (1908), I have 
been unable to find any differences to separate the Philippine or 
Eastern Pacific from Atlantic specimens. Chun’s beautiful figure 
(1892) might have been taken from any one of the larger Philippine 
specimens. Cuboides vitreus, like so many other siphonophores, 
occurs in the warmer parts of all great oceans. 

The present specimens, in excellent condition, are larger than any 
Indo-Pacific examples yet recorded, the nectophores measuring 9 to 
14 mm., the bract of the eudoxid from 4 to 10 mm. in height. 


Family PRAYIDAE Kollker, 1853. 
AMPHICARYON ACAULE Chun. 


Amphicaryon acaule CHUN, 1888, p. 1162. Synonymy Bigelow, 1911), p. 195, 
pl. 4, fig. 1-8. 


Amphicaryon acaule—material examined. 

















Number | j 
Catalogue Cc . : ‘ : Diameter 
ollection of— of speci- | Station. | Locality. ; 
No. mens. | in mm, 
J EN SIDE Eee Se ee AOR MREI ESS 
99289) TUS.N.Maoei esis: 1 | 5451 | Off east coast of Luzon................-. About 9 
AGO hE eae | 1 | 5451 |..... Opes bene ae sak Manic: Sane Do. 





Each of the specimens has lost the older bractlike nectophore, 
besides the stem and appendages. But the outlines and proportions 
of the nectosac of the remaining nectophores are so characteristic 
that the identification is justified. 

The specimens are interesting chiefly because they extend the 
range of genus and species to Philippine waters. It was known 
previously only from the Atlantic and from the eastern tropical 
Pacific. 

PRAYA CYMBIFORMIS (Delle Chiaje) Leuckart. 


Physalia cymbiformis DELLE CHIAJE, 1842, pl. 33. Synonymy, Bigelow, 
1911b, p. 200. 


Praya cymbiformis—material examined. 


— eee 











Caeeceue Collection of— Number of specimens. Station. Locality. 
ae WSUN: Micsee ee sse 15 nectophores {2::.....<-:--<- 5,500 | Off northern Mindanao. 
MAC i Lieieeian sels 5 nectophores. ................ 5, 500 


Do. 
29379 (URSENG Misc cciesisee 1 detached nectophore........ 5,659 | Gulf of Boni, Celebes. 
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In these specimens the stems and appendages are entirely lost, 
and the nectophores themselves are so crumpled and torn that the 
most that can be said about them is that they are certainly prayids. 
And since the hydroecium (when distinguishable) reaches from one 
end of the nectophore to the other, they probably belong to P. 
cymbiformis. 


Family HIPPOPODIIDAE Kolliker, 1853. 


Genus HIPPOPODIUS Quoy and Gaimard, 1827. 
HIPPOPODIUS HIPPOPUS (Forsk§!) Schneider. 


Gleba hippopus ForsKAL, 1775, p. 14, 1776, pl. 48, fig. E. Synonomy, Bige- 
low, 19110, p. 208. 


Hippopodius hippopus—material examined. 


a eee ee ee = ; = 











eee Collection of— Number of specimens. Station. Locality. 
29353) | (USN M2. -.--.- 6 detached nectophores ..-.-.. 5129 Sain Sea, off western Min- 
anao 
1620) 0M Co Ziemiem = a-2=- ld seteched nectophore.....-.. ae pe 
eae eel Sere eine ctareeeeravaterarel lOO sewrictaeiteloietsieteieieiciatte ain iate=icteisteis 5129 oO 
29352:| U.S.N.M......---. e oi 2large and 2 very small 5240 | Vicinity Pujada Bay, Min- 
*nectophores and 1 detached | danao. 
\ ie NeCLODNOres. nce ao sismoe se 
2035 7 MOC SeNe Mona asa 2 TIeCtOPNOLES. | o< seis ste emes 5451 | Off east coast of Luzon. 
pes | MiCiZ 222-2 ee- = aus 5, Dee eas aoe a 5497 | Between Leyte and Mindanao. 
an nectophores ‘ 
29355 \U.S.N.M Beers te and 38 detached nectophores. \ 5500 | Off northern Mindanao. 
29356 | U.S.N.M.......... 1, with 2 nectophores......... 5530 | Between Siquijor and Bohol. 
29354 | U.S.N.M.......... 3 detached nectophores....... | 5616 | Molucca Passage. 
40447 | U.S.N.M.......... Bo RI are ec cen ca ueateee 5647 | Buton Strait. 
16591) MAC Zstaon 222 <0 pee tee ate Bede eses ea teeae | 5647 Do. 
} Le 


Family DIPHYIDAE Eschscholtz, 1829. 


Genus ABYLA Quoy and Gaimard, 1827. 
ABYLA LEUCKARTII Huxley. 


Abyla leuckartiti Huxtrey, 1859, p. 49, pl. 3, fig. 2. Synonymy, Bigelow, 
1911}, p. 216. 


Abyla leuckartii—material examined. 














ee Collection of— | Number of specimens. Station. | Locality. 
ea | 
40448 | U.S.N.M.......... LenudoxiG! ss... ctes osisseoeess 5451 | Off east coast of Luzon. 
29262 | U.S.N.M.......... 2 superior nectophores........ 5601 | Guifof Tomini, Celebes. 
3055) |PMECiZie cic ete sates PNECtOphoOres sacle cece cisettcce 5601 O. 
40449 | U.S.N.M.......... 3 nectophores..........-..--.- 5672 | Macassar Strait. 
1634 | ae a a a dO: Coad ean Lees ce teeeacs 5672 Do. 


The inferior nectophore of this species was discovered very re- 
cently, and is so far known only from small examples (Bigelow, 
19116). Unfortunately the present specimen is so crumpled that I 
can add nothing to my previous account. 
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The eastern Pacific series (Bigelow, 19115) showed that the re- 
markable eudoxid Ceratocymba asymmetrica Lens and Van Riems- 
dijk is the free eudoxid of A. leuckartit. Ceratocymba sagittata 
Quoy and Gaimard is the eudoxid of Diphyabyla hubrechti Lens and 
Van Riemsdijk (Bigelow, 1918; Moser, 1911, 1912). 

Though the superior nectophore of A. lewckartii is so character- 
istic that it is not likely to be mistaken for any other species, it has 
seldom been recorded. The Szboga took it at five stations; the Aldba- 
tross at seven in the eastern Pacific. Agassiz and Mayer (1902) de- 
scribe it from the Marquesas and from near the Paumotas. Huxley’s 
original specimen was taken off the east coast of Australia. I have 
recently recorded it from the West Indies (Bigelow 19116, 1918) ; 
Moser (1913) from the Atlantic. 


ABYLA TRIGONA Quoy and Gaimard. 


Abyla trigona Quoy and GAIMARD, 1827, p. 14, pl. 2B, figs. 1-8. Synonymy, 
Bigelow, 1911), p. 221. 


Abyla trigona—material examined. 








caterers Collection of— | | Number ofspecimens. Station. Locality. 
7 | 
40450) UL Se INe Mi ose os | 1superior nectophore........-. 5120 | Verde Island Passage. 
29266""| U.S.N. Moo. 2c. s 2 - Heseices GOs oa ls ea er eae 5451 | Off east coast of Luzon. 
40451 | U.S.N.M_......... jase ck Oe a na 5 ee 5581 | Vicinity Darvel Bay, Borneo. 
29264 | US NGMAes 2 foone (4 mectophoresis.<.-1nc-sueere se 5601 | Gulf of Tomini, Celebes. 
16585 2M Cie saeee eee: | L superior nectophore......... 5601 Do. 
Sree sislciciehel suas cietaloe miata etna Ceteate | 1 eudoxid bract only.-.-......-. 5320 | China Sea, vicinity of Formosa 
ZOZG TIPU SIN eer atiee cee Siem rin ctl a a ee enter ee Bra 5672 | Macassar Strait. 
S074 EME CUZ eee se saenes Ra Teepe Gt tee cu eee cane un ere Rar 5672 Do. 


The superior nectophores are all in fair condition, but only two of 
the five inferior ones (station 5672) preserve their normal outlines. 

All of the specimens show the conformation of facets and ridges 
characteristic of trigona, as opposed to the closely related haeckelt 
Lens and Van Riemsdijk. The difference has been discussed else- 
where (Bigelow, 1911b). Briefly stated, it consists in the presence 
of a transverse ridge in the superior nectophore of haeckeli, which 
divides the single dorsal facet, such as is seen in ¢vigona, into two 
facets. A very detailed description has been given by Lens and Van 
Riemsdijk. 

A. trigona or its eudoxid was taken at 18 stations by the Szboga, 
and it is also known from the Indian Ocean, so it was to be expected 
in Philippine waters. 


ABYLOPSIS TETRAGONA (Otto) Bigelow. 

Pyramis tetragona Orto, 1823, p. 306, pl. 42, figs, 2a-2e. Synonymy, Bige- 
low, 1911b, p. 224, 

This species has usually been known as Abyla pentagona Quoy and 

Gaimard. The use of the name ¢etragona rests on Chun’s statement 
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(1897, p. 81) that Otto’s type-specimen, preserved at Breslau, was 
undoubtedly A. pentagona. The necessity of the change was pointed 
out by Schneider (1898). 


Abylopsis tetragona—material examined. 


Catalogue Collection of— 
202717 | OL SSNGMo. ee oes 
OVA aM C!Zee cea asesecee 
40453 | U.S.N.ME... 2.2... 
40454 | U.S.N.M.........-. 
29270 | U.S.N.M... 
29389 | U.S.N.M. 
1622) MECN ee 
29275 | U.S.N.M 
40455 | U.S.N.M 
TOUS MO Zea aes oc. 
99972) | UPS Mine ce Ses ete 
TOSS Oia ececten ccs. 
P0273 ul URNe Nee ope eee 
3062)|| MBC ZA saccs-. Joes 
40456 | U.S.N.M.......... 
29274 SON. Mas. Sock ewe 
TOSS aoe ed sccecsclceresane 























Number of specimens. Station. Locality. 
Didone arate tL tuia etetatajateis ibis stetels 5177 | Verde Island passage. 
Dene seems aaisecaisicisicicieisere alee 5177 0. 
eR See cescicaccae soe eeEReeess 5224 | Between Marinduque and Lu- 
zon. 
1 superior and 1 inferior necto- 5436 | Off Corregidor Light, west 
phore. coast of Luzon. 
EPR Se cla ai ace aye orcs ea 5451 | Off east coast of Luzon. 
35, and 61 inferior nectophores. 5451 Do. 
20 nectophores...............- 5456 Do. 
-|idOmectophores:. -.-<5---2--lssese 5456 Do. 
BG So 5 chloe a garlic eee ees 5500 | Off northern Mindanao. 
We asides taicte Groicte niet aieataetee Se 5581 | Vicinity Darvel Bay, Borneo. 
RE eta en claieie tenis aetoimaetcielotmie 5581 0. 
2S GE aso ounmeen nee ciscnlenas 5601 | Gulf of Tomini, Celebes. 
eee ee cence st eemcinitetectetieiale 5601 0. 
De ee yet a aS cue ect ae Asters 5616 | Molucca passage. 
Dk ie weice s seimeeslata= wcfotatelalaie w aies/ele 5616 3 
DRE. Se msinetat netstat cise sinister 5663 | Macassar Strait. 
ade einin ei teatc sick aoe eee Teste 5669 Do. 
Mec eeie e sietsleeicare since a(ataialelsinietete 5669 Do. 


ABYLOPSIS ESCHSCHOLTZII (Huxley) Bigelow. 


Aglaismoides eschcholtzii Huxtry, 1859, p. 60, pl. 4, fig. 2 (eudoxid). 
Abylopsis quincung Cuun, 1888, p. 20, Synonymy, Bigelow, 1911b, p. 226. 


Abylopsis eschscholtzii—material examined. 














eereee Collection of— Number of specimens. Station. Locality. 
29268 | U.S.N.M.......... Hey Reena lacie iapisieecrara sees 5436 | Off Corregidor Light, west 
coast of Luzon. 
Se ra ae el Pee eerste oicts che stores ae 1 inferior nectophore......-...- 5500 | Off northern Mindanao. 
29260)" USS NGM: Jo. -cecce 18 nectophores and euxodids. . . 5616 | Molucca Passage. 
NGS2i Me C:Zieceeme cee cse 10 nectophores and eudoxids. . . 5616 Do. 
The eudoxid (Aglaismoides eschscholtzii Huxley) was taken at 


Station 5616, 19 specimens. 

This small series, not in very good condition, does not add any- 
thing of importance to the previous descriptions of the species. It, 
or its eudoxid, was taken at 33 stations by the Siboga, and 22 by the 
Albatross in the eastern Pacific. Lens and Van Riemsdijk (1908) and 
the writer (19110) have discussed its relationship to ¢etragona, and 
the characters which distinguish its nectophores and eudoxid from 


that species. 
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Genus BASSIA L. Agassiz. 
BASSIA BASSENSIS (Quoy and Gaimard) Bigelow. 


Diphyes bassensis Quoy and GAIMARD, 1834, p. 91, pl. 7, figs. 18-20. Syno- 
nymy, Bigelow, 1911), p. 229. 


Bassia bassensis—material examined. 


Collection of— Number of specimens. | Station. Locality. 








Catalogue 
No. 
20293))|\WSUN Meee ase... 1 inferior nectophore.....-...-- | 5120 | Verde Island Passage. 
29294 | U.S.N.M. ses... 1 superior and 1 inferior necto- | 5436 | Off Corregidor Light, west 
phore. coast of Luzon. 
3072: | MEO Zi BY Seeds S20 5 acto GO nse Mee iwceen Se Steiae ob 5436 Do. 
40457 | U.S.N.M.......... SIME CCOPHOLES). crete ett seraiete | 5649 | Buton Strait. 
40458 | U.S.N.M.......... Seud oxids Ae ss Se 5649 Do. 
1618S | MEC Zs Nee oe a 4 nectophores and 9 eudoxids. | 5649 Do. 
SNECCOPHOLeEs oo erararsrne Se | 5649 Do. 
.-| 1 inferior nectophore....-..-..-- | 5672 | Macassar Strait. 
2 inferior nectophores.......-- 5663 Do. 
PORid oes esse Rea Is | 5663 Do. 





All of the specimens were very much battered, but owing to its 
characteristic form, and especially to the opacity of its ridges, which 
appear white against a black background after preservation in for- 
malin, bassensis is easily recognized. It was taken by the Siboga 
in considerable numbers in Malayan waters. 


Genus GALEOLARIA Blainville. 
GALEOLARIA QUADRIVALIS Blainville. 


Sulculeolaria quadrivalwis BLAINVILLE, 1830, p. 126. Synonymy, Bigelow, 
1911b, p. 187, pl. 5, figs. 1-7, 1918, p. 416. 


Galeolaria quadrivalvis—material examined. 


een Collection of— | Number of specimens. Station. Locality. 


40460 | U.S.N.M.......... | 1 inferior nectophore.........- 5320 ane Sea, vicinity of Hong- 
ong. 
40461 | U.S.N.M.......... 2 nectophores: 32. 22.5. -s225¢ 5649 | Buton Strait. 
NGSO NEMEC Zane h eee eee ImnectOpnore ass) cess wecwinlse 5649 0. : 
eeeeepicees Lae ees ee ae 11 inferior nectophores.......- 5669 | Macassar Strait. 





None of the specimens are in good condition: all have lost the en- 
tire stem. 


It is somewhat surprising that no superior nectophores were found 
among the numerous Galeolarias from station 5669, especially since 
the long somatocyst is a good field mark for quadriwalvis, even when 
the margin is so contracted that it is hard to distinguish the two nar- 
row dorsal teeth. The inferior nectophores all show the characteris- 
tic conditions of the nectosac. 

G. quadrivalvis was taken by the Siboga at 8 stations. It is widely 
distributed over the eastern tropical Pacific, as well as in the Atlantic. 
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GALEOLARIA AUSTRALIS Quoy and Gaimard. 


Galeolaria australis Quoy and GAIMARD, 1834, p. 42, pl. 5. Synonymy, 
Bigelow, 1911}, p. 238, 1918, p. 419. 


Galeolaria australis—material examined. 


| | 














Cadogue Collection of— Number of specimens. Station. Locality. 

DOS4G i Wis SoeN. Mi. <1 Anectophoress we sete sai sola = 5500 | Off northern Mindanao. 
3003) | MO enaeeoetene Imectophore:)..---2+---0---+-- 5590 Do. 
405320| Us SepNis Means.) 2 MNeCCLODHOFES | o. <<cinc s/s ecm = 5610 | Gulf of Tomini, Celebes. 
293459 (USS Ni Mesos =e 10 nectophores. ;.....-.....--- 5669 | Macassar Strait. 
DORA Un oo Nie Mise eee cats @noectophores..|: os vecspicciss ot 5669 Do. 

BOGS | PMC Zee cmte cae te 10 nectophores....:--.......-- 5669 Do. 
29404 | U.S. N: Moss =... 100 nectophores.........------ 5672 Do. 

16499 |) M-C.Zsoeehcesce About 100 nectophores.....-... 5672 Do. 





The question of the possible identity of the tropical Indo-Pacific 
australis with the boreal Atlantic déloba Sars has been discussed fully 
in my report on the eastern tropical Pacific collection (19110). 
According to Moser (1913) the two are identical. The present speci- 
mens agree very well with the eastern Pacific representatives. The 
length of the somatocyst varies a good deal—it is always short, 
reduced to a mere bubble in some, and in a few of the most frag- 
mentary ones none is to be seen. But in these its absence is only 
the result of mutilation. 

I was in hopes that this large series would throw some light on the 
question of the identity of G. chuni of Lens and Van Riemsdijk, re- 
sembling australis, except for a much longer somatocyst, which I 
réferred provisionally to the synonymy of the latter. But none of 
the specimens approach the chuni type. According to Moser (1913) 
chumi is distinct, but she does not state the difference. 


GALEOLARIA MONOICA Chun. 


Epibulia monoica CHun, 1888, p. 17. 
Galeolaria monoica CuuNn, 1897, p. 17.—LeNns and Van RiemspiJxK, 1908, 
p. 60, pl. 9, figs. 76, 77—BiIcELow, 1911}, p. 239, pl. 6, figs. 4-9, 1918, p. 418. 


Galeolaria monoica—material examined. 








catelogne Collection of— Number of specimens. Station. Locality. 
203487 |LU.DoN Mates oo we Tinectophoressss22seecece esse 5669 | Macassar Strait. 
3054 | MC Zsss osecsse as inectophore-j2- 2-2 scene eee 5669 Do. 








These two nectophores are in fair condition and show the complex 
basal structure which I have described elsewhere (Bigelow, 19110, 
p. 239). The small somatocyst in conjunction with a prominent 
dorsal and two lateral teeth and two ventral wings distinguishes the 
superior nectophore, while the inferior one is characterized by similar 
teeth and a single undivided ventrobasal wing. 


> 
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Genus DIPHYES Cuvier. 
DIPHYES APPENDICULATA Eschscholtz. 
Diphyes appendiculata EscuscHoutz, 1829, p. 138, pl. 12, fig. 7. Synonymy, 
Bigelow, 1911b, p. 248, pl. 7, figs. 5, 6; pl. 8, figs. 7, 8; pl. 9, fig. 6; 
Died fies a: 


Diphyes appendiculata—material examined. 














Catelogne Collection of— Number of specimens. Station. Locality. 
1650) MECC Zi aeeecoes a 4 superior nectophores........- 5320 
40462 | U.S.N.M.......... 2 superior nectophores.......-- 5320 hing Sea, vicinity of Hong- 
cong. 
1GIS) OM C2 Zea cece 1 superior nectophore.........- 5320 0. 
29316) PORSUNG Mee aaeaeets 1 sapere and 1 inferior nec- 5437 | Off west coast of Luzon. 
tophore. 
29317 | U.S.N.M.......... 5 superior nectophores. ........ 5530 | Between Siquijor and Bohol. 
S060} |/PMEC Zs lobo en eee 2 superior nectophores.......-. 5530 Do. 
20314) |" US IN Me eee 1 superior nectophore.......... 5581 | Vicinity Darvel Bay, Borneo. 
29313 | U.S.N.M.......... 3 superior nectophores......... 5601 | Gulf of Tomini, Celebes. 
wiajeptearsie ais Mi@. Zee sseacees see! L SUperion neCtOpnore..--..- ce. 5601 Do. 
29315) UnsuNi Met see 4 superior nectophores......... 5616 | Molucca Passage. 
SUSSh EMC Zee ce sen ae 2 superior nectophores......... 5616 Do. : 
40463) || (USN. Mee iso... 2 superior nectophores. ........ 5643 | Buton Strait. 
16127) VME Zee ence aeeee Weise tes laces cee Savsaeeuocsae 5643 Do. 

















The present series shows that in the Philippine, as in the Biscayan 
and Pacific specimens, the number of ridges at the apex, 3, is con- 
stant; nor is there any variation from the rule that the fourth, which 
arises some distance below the apex, invariably becomes the left 
lateral. 

D. appendiculata is very generally distributed over the tropical 
Pacific, as well as the Atlantic. 


DIPHYES CONTORTA, Lens and Van Riemsdijk. 


Diphyes contorta Lens and VAN RiemspiJK, 1908, p. 39, pl. 6, figs. 48-50.— 
BIGELOW, 1911), p. 254, pl. 7, fig. 8; pl. 8, fig. 3; pl. 11, fig. 2. 


Diphyes contorta—material examined. 























cotslosue Collection of— Number of specimens. Station. Locality. 
(uae Seen . n 
Sede eta aiallichareldtia ais ole aie srarave ieee 2 superior nectophores.......-.. 5320 cn Sea, vicinity of Hong- 
ong. 
20342 1 TUR Ses M-e ee eeeee 6 superior nectophores........- 5436 oe eater Lt., west coast 
of Luzon. 
1c: 4 superior nectophores......-..- 5436 Do. 
US. ..-| 1 superior nectophore... 5581 | Vicinity Darvel Bay, Borneo. 
U.S.N. ...| 4superior nectophores.. ete 5601 | Gulf of Tomini, Celebes. 
SOHC WMO Zia ree citocoale 1 superior nectophore.........- 5601 Do. 
40468 | U.S.N.M.......... 2 superior nectophores......... 5611 Do. 
VS673)| MC Zi aes = oc atoe 1 superior nectophore.......... 5611 Do. 
16415 MIC {Zle.c0s: 35525 5 superior nectophores......... 5616 | Molucca Passage. 
afdahe cneners [Reena Uelaie wale c ese 7 superior nectophores......... 5616 One gp 
40469 | U.S.N.M.......... 1 superior nectophore.......... 5649 | Buton Strait. 





The specimens are all 5 to 6 mm. long. 
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The general structure of the superior nectophore of D. contorta 
has been described in detail by its discoverers; the present series 
agrees very well with their account except for one point already 
noted in my discussion of the eastern Pacific collection (19110). 
Instead of there being five ridges at the apex, as Lens and Van 
Riemsdijk state, there are only four, for the right ventra] invariably 
arises a short distance below the apex. I have seen no variation from 
this in either Pacific or Philippine specimens. 

The series is especially interesting because three specimens have 
buds for inferior nectophores so far developed that there is no doubt 
of their future fate. This discovery shows that contorta is unques- 
tionably a diphyid, not a monophyid: the absence of special necto- 
phores in the groups of appendages (Lens and Van Riemsdijk, 1908), 
places it in Diphyes rather than in Diphyopsis. 

The peculiar asymetry of contorta and the form of the somato- 
cyst are so characteristic that it is not likely to be confused. with any 
other species. The species is so far known from the Malay Archi- 
pelago, the eastern tropical Pacific, Japan (Bigelow, 1913), the Phil- 
ippines, the Seychelles (Moser, 1913), and has recently been recorded, 
by Moser (1913) from the Atlantic. 


Genus DIPHYOPSIS Haeckel. 


DIPHYOPSIS BOJANI (Eschscholtz) Bigelow. 


Budozxia bojani ESCHSCHOLTZ, 1825, p. 748, pl. 5, fig. 15. 

Diphyes bojani BicgEtow, 19116, p. 251, pl. 7, fig. 2, 8: pl. 8, fig. 6; pl. 9, 
figs. 1, 2; pl. 10, figs. 2, 3; pl. 11, fig. 5; pl. 12, fig. 1, 1918, p. 424, [full. 
synonymy ]. 


Diphyopsis bojani—material examined. 

















ee gue! Collection of— Number of specimens. Station. Locality. 
2OSet OE SEIN RIMS oe eerie 1 superior nectophore..-.......- 5320 | China Sea, vicinity of Hong: 
kong. 
29320) | ULSIN- Mos eee 1 superior nectophore.......-... 5340 | Malampaya Sound, Palawan. 
T60O PME CEA Cie oe ae DASE ate Aa sah ere ee ee 5340 Do. 
40464 | U.S.N.M..........| 1 superior nectophore.......-.- 5436 | Off Corregidor Light, westi 
coast of Luzon. 
AGUA MO aee ea hhe Mayes. Te eee ON Abe atau shoe tere cee 5436 Do. 
29319) |(O.S.NiMes-25 2-22. ERO OA aA EN Oe She hate ane 5456 | Off east coast of Luzon. 
20465 n | WG S AN. Meo sane cee 1 superior nectophore........-- 5530 | Between Siquijor and Bohol. 
40466 | U.S.N.M.......... 1 superior nectophore........-- 5539 | Between Negros and Siquijor. 
AQ4G67) | SUSSUNE MS: 25 coo 1 superior nectophore........-. 5669 | Macassar Strait. 
| 











According to Moser (1911, 1918) Evrsaea bojani Eschscholtz, which. 
I was unable (19110) to connect definitely with any Diphyid, be- 
longs to this species; and she also unites D. bojani with the Atlantic 
D. steenstrupi Gegenbaur. This I can myself confirm (1918) from: 
Atlantic specimens recently studied. J). serrata Chun probably be- 
longs here also. 

These few examples add little to the account of the eastern Pacific 


and “ Bache” series (19110, 1918). 
74841—19—Bull. 100, pt. 5 5 
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In D. bojani the number of ridges at the apex of the superior 
nectophore is variable, the specimens with 3, 4, and 5, in a series 
of 50 from the eastern Pacific, being in the proportions of about 
1, 5, and 10. 

In the present small series there are six specimens with five ridges 
at the apex, two with four. Individuals with four ridges at the 
apex fall into two main classes; there may be a dorsal, one lateral 
and two ventral, the second lateral arising from a division of one 
of the ventrals a short distance below the apex, or there may be a 
dorsal, two laterals and one ventral, the latter dividing into two. 
The two Philippine specimens in question belong to class 1. In each 
the right lateral ridge arises through a bifurcation of the right 
ventral. Various intermediates occur, and in some specimens the 
apex is not a point, but a flat area of appreciable size, from the top 
of which the ridges originate; or, again, it may be represented by 
a short transverse dorso-ventral ridge. In short, the five ridges of 
bojani show very wide individual variability, but they always arise, 
by whatever method, close to the apex; and, so far as my observa- 
tions go, the dorsal ridge never branches, and always arises at the 
apex. It is the proved variability of the ridges that has led to my 
uniting the D. indica, D. malayana, and D. gegenbauri of Lens and 
Van Riemsdijk as synonyms of bojand. 

The only diphyiids with which bojani might be confused are young 
specimens of Diphyopsis dispar; but the presence of minute teeth 
on the dorsal hydroecial wall in bojané separates it from dispar (1918, 
p- 424, pl. 8, figs. 3, 4). I had overlooked these teeth until Doctor 
Moser called my attention to them in a letter. But they are shown by 
Gegenbaur (1860, pl. 29, fig. 27); and the narrow outline of bojani 
separates it at the first glance from adult dispar. 

D. bojani is widely distributed over the warmer parts of the Pacific 
and Atlantic; it was therefore to be expected in Philippine waters. 


DIPHYOPSIS DISPAR (Chamisso and Eysenhardt) Chun. 


Diphyes dispar Cuamisso and Eysenwarpt, 1821, p. 365, pl. 33, fig. 4. 
Diphyes campanulifera EscuscHortz, 1829, p. 187, pl. 12, fig. 6. Synonymy 
Bigelow, 1911), p. 257. 


Diphyopsis dispar—material examined. 








Catalogue Collection of— Number of specimens. Station. Locality. 

40470) |) ULS2N.M. 5.52.02 3 superior nectophores.......-- 5320 Nee Sea, vicinity of Hong- 
cong. 

S620 MO aioe eine nena 2 superior nectophores........- 5320 Do. 

BOSS Tc saN Pe PE Inia. 20+- nectophores........-.....- 5436 | Off Corregidor Lt., west coast 
of Luzon. 

SOBA NM Ce Na ee acins acts Smectophoreswe 2h /.--/</<- 1 uate 5436 Do. 

DO S38 2 lieve eM Le aiele reser PNeCtOphoress hase ak-sece 5500 | Off Northern Mindanao. 

3063: MICA ee gue.t.3 A: nectophores ewe suse .f2 ets 5500 0. 

AOV7L ES sINGMe ee eee 2 MNeCh@PNOLeSe...c-ee- oes ee ste 5530 | Between Siquijor and Bohol. 

TOBOW MMR Cee ee seas ae imectophorese’.s.\-- ek taodane 5530 Do. 
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Diphyopsis dispar—material eramined—Continued. 








Station. 





Locality. 


Vicinity Darvel Bay, Borneo. 
Gulf of Tomini, Celebes. 
Beolcaen Passage. 

Baton | Strait. 


0. 
Macassar Strait. 


Catsicent Collection of—_ Number of specimens. 
29329 | U.S.N.M..-...-... 12+ superior nectophores....-. 
SHG2! MEO Ze ae oo 2 SMeclopnores!. -\- he ciese ee eee 
29333 | U.S.N.M.......... 2mnectophores.. 221) 2c eases 
1647))| M.CiZe ooo coe 4 nectophores ..2.5.2.-.-303.2¢ 
29335 | U.S.N.M.........- 15 nectophores=: 232252... 22 52 
1627 | M.C.Z smectopnores: 220252 oe ae 
40472 | U.S.N. -| 15-- nectophores.....-........ 
1628 | M.C.Z. -| 7+ nectophores. - 
29403 | U.S.N. .| 830+ nectophores 
1652 | M.C.Z. .| 12 neectophores . 
29330 | U.S.N. b 3 nectophores. . . 
LGAGON IM Ceza eae: jotes Lmectophore:|.)) 2. soe teesies 
29556) |) URS UN Moos ccme 5: G6mectophoresss ase oo 
SOOM MMC Aare Lene ke: smectophores: 2) Sse ete 


5672 


Do. 





I have given elsewhere (19116) my reasons for uniting the Indo- 
Pacific dispar with the Atlantic campanulifera. 

The general form of the superior nectophore is so characteristic 
that it is not likely to be confused with any other diphyid. 

The proportions between length and breadth in 25 specimens, 
ranging from 9 to 22 mm. in length, are given in the following 





table: 
HEGHOr? 
E ion 

Length. Breadth. length, 
breadth. 

9 4 2. 25-1 

9 3 3 -1 

9 3 Sry 1 

10 4.5 2.2 -1 

10 4 2.5 -1 

10 4 2.5 -1 

10 4 2.5 -1 

10 4.5 2.2 -1 

12 5 2.4 -1 

12 6 2 -l 

12 4.5 2.6 -1 

13 6 2.1 -1 

13 6 2.1 -1 


Length. 





ET RDOr: 
ion, 
Breadth. length, 
breadth. 

6 2.1 -1 

6 2.1 -1 

6.5 2.1 -1 

6.5 2.1 -1 

7 2.1 -1 

7+ 2.1 -1l 

8.5 1.8 -1 

10 17), 0 

10 1.8+-1 

9 2 -il 
10.5 2 -1 

12 1.8 -1 


This table shows that proportional length decreases very slightly 
Go the average with growth. The ratio is approximately slightly 
more than 2 to 1 in small specimens, 10 mm. high or less, about 2 to J 
in moderate sized, and slightly less than 2 to 1 in the largest. 
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DIPHYOPSIS MITRA (Huxley) Bigelow. 


Diphyes mitra Huxtry, 1859, o. 36, pl. 1, fig. 4. 

Diphyopsis diphyoides Lens and VAN RiemMspiJk, 1908, p. 51, pl. 8, figs. 65, 
66. For synonymy and description, Bigelow, 19110, p. 258, pl. 7, fig. 9; 
pl. 9, fig. 4; pl. 10, figs. 4, 15; pl. 11, fig. 6; pl. 12, fig. 5. 


Diphyopsis mitra—material examined. 











Ep oeceue Collection of— Number of specimens. Station. Locality. 
40473") U:S.N.M...222.... 6 superior nectophores......... 5436 | Off Corregidor Light, west 
coast of Luzon. 
16305 | eM Cinco sees caer 1 superior nectophore-.......... 5436 0. 
29338)|| UES NM one se 5 superior nectophores.......-. 5500 | Off northern Mindanao, 
29341 | U.S.N.M.........- 1 superior nectophore.........-. 5500 Do. 
L625 MC Ae eesses cece 1 superior nectophore........-.. 5500 Do. 
20340 (MUS NIM er ee. 3 superior nectophores........- 5530 | Between Siquijor and Bohol. 
LGEG MEO ie a ecsiicineticle 2 superior nectophores.......-. 5530 Do. 
40474 UN SENCM oe ci sem = 1 superior nectophore.........- 5611 | Gulf of Tomini, Celebes. 
29339 | U.S.N.M.......... 3 superior nectophores....-...-. 5616 | Molucca Passage. 
20475 N SURSEN UM: 33552 Soe. 1 superior nectophore..-....-.-.- 5649 | Buton Strait. 





The specimens range in length from 3 to 9 mm. They agree so 
well with the account by Lens and Van Riemsdijk (1908) and with 
the Albatross eastern Pacific series (Bigelow, 1911b) that no de- 
scription of them is necessary here, further than to note that they 
show no noticeable variation in the distinctive specific characters, 
that is, 5 ridges at the apex, short hydroecium almost wholly below 
the bell opening; short pear-shaped somatosyst; total absence of baso- 
lateral teeth, and baso-dorsal tooth hardly distinguishable. None 
of the specimens have inferior nectophores attached, nor were any 
found loose. 

D. mitra is widely distributed over the eastern tropical Pacific, as 
well as in the Malaysian region. I have myself studied typical speci- 
mens of it from the West Indies and western Atlantic (Bigelow, 


1918). 
DIPHYOPSIS CHAMISSONIS (Huxley) Bigelow. 


Diphyes chamissonis Hux ey, 1859, p. 36, pl. 4, fig. 3. 
Diphyopsis weberi LENS and VAN RIEMSDIJK, 1908, p. 58, pl. 8, figs. 67, 68. 
Diphyopsis chamissonis [Synonymy], Bigelow, 1911}, p. 347. 


Diphyopsis chamissonis—material examined. 


1 





Calsiogne Collection of— Number of specimens. Station. Locality. 
295 285| ULSAN Mics. cseoes 3 superior nectophores......... MSGhssen Off Corregidor Light, west 


coast of Luzon. 
.--| 1 superior nectophore... 
..-| 1 superior nectophore... 

.| 18 superior nectophores. 


Do. 
..| Off northern Mindanao. 
.| Buton Strait. 





.| 17 superior nectophores. 0. 
: 13 superior nectophores........| 5663-..... Macassar Strait. 
M.C. 10 superior nectophores. ....... HOGor ene. Do. 
20307 WU SNe Mic c)o5 coe 2 superior nectophores......... 5669... . Do. 


3070 1 ot Oh AGE See Se 1 superior nectophore.......... S660-0.- 2 Do. 
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I have already (19116) pointed out that the Diphyopsis weberi of 
Lens and Van Riemsdijk was identical with the form long ago 
recorded by Huxley as Diphyes chamissonis and recently redescribed 
by Browne (1904) ; and the present series supports this view. 

Huxley’s figure (1859, pl. 1, fig. 3) shows that the superior necto- 
phore of his specimens had all the important external characters 
which distinguish wederi; that is, prominent dorso-basal and lateral- 
basal teeth; hydroecium deep, reaching to one-third or one-half the 
length of the nectosac, and extending well below the bell-mouth; 
short fusiform somatocyst; and nectosac not constricted apically. 
The only noticeable difference is that in Huxley’s figure the apex of 
the nectophore is rather blunter than it is shown by Lens and Van 
Riemsdijk. But we must remember that Huxley drew his figure from 
living or at least fresh material, whereas the Siboga specimens were 
studied after preservation. Furthermore the present series shows 
that there is a considerable range of variation in the acuteness of the 
apex as well as in the proportion between the breadth of the necto- 
phore and its length. Therefore this slight difference is merely in- 
dividual, perhaps the result of contraction. The number of ridges 
at the apex (five) is constant, as are the other distinguishing char- 
acters noted above. 

The present specimens agree very well with the accounts by Browne 
(1904, p. 742, pl. 54, fig. 6) and by Lens and Van Riemsdijk (1908). 
The stems are invariably broken off, only 2 to 4 of the most proximal 
and youngest groups of appendages being intact. They are not suf- 
ficiently advanced to show the buds for special nectophores discovered 
by Lens and Van Riemsdijk. 

The largest specimen is 12 mm. long, rather larger than the Siboga 
examples, which averaged 7 mm. long, but about the same size as 
Huxley’s and Browne's. The inferior nectophore of this species is 
unknown, but Lens and Van Riemsdijk saw the bud for this struc- 
ture. The detached inferior nectophores which they thought might 
belong to this species (1908, p. 55) have since proved to be D. mitra 
(Bigelow, 19110). 

D. chamissonis is so far known only from the Indo-Pacific—i. e., 
east coast of Australia and Louisiade Archipelago (Huxley), Malay 
Archipelago (Siboga), Ceylon, and the Maldives (Browne, 1904, 
1905), Japan, Sumatra, New Guinea, the Seychelles (Moser 1913), 
and the Philippines. There are no Atlantic records. 
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Genus CHUNIPHYES Lens and Van Riemsdijk. 
CHUNIPHYES MULTIDENTATA, Lens and Van Riemsdijk. 


Chuniphyes multidentata LENS and VAN RIEMSDIJK, 1908, p. 13, pl. 1, figs. 
9-11; pl. 2, figs. 12-15.—BicELow, 1911a, p. 348; 1911}, p. 262; pl. 8, fig. 9; 
pl 100 figs 7 spl. 12) ne 6s 1913."p. Tae L9TSi\ ps4 25; 


Chuniphyes multidentata—material examined. 


aeeeaie Collection of— Number of specimens. Station. Locality. 
29302 | U.S.N.M..........]| 1 superior and 1 inferior nec- 5320 | China Sea, vicinity of Hong- 
tophore. kong. 
DCO GMs Co Zee cpcee sae 1 superior nectophore......... 5320 Do. 





This interesting species is now fairly well known, thanks to the col- 
lections made by the Siboga, by the Albatross in the eastern Pacific, 
and by Doctor Fowler in the Bay of Biscay. One of the present supe- 
rior nectophores is hopelessly crumpled, but the other isin good enough 
condition to show that it is a perfectly typical example. The median 
dilation of the somatocyst, which is apparently so constant that it 
may fairly be called characteristic of the species, is crescentic—that 
is, prolonged transversely on each side as a horn, just as it was in 
four of the Biscayan specimens (Bigelow, 1911a). 

The occurrence of an example of this type in the Philippines is 
especially interesting, because it shows that, as I supposed, the differ- 
ence between crescentic, and spherical as seen in one Pacific example, 
is merely a case of individual variation, or the result of contraction, 
not evidence of two local races. 

The much crumpled inferior nectophore agrees very well with 
the corresponding one described from the eastern Pacific (Bigelow, 
19110). 

All previous records of Chuniphyes are from intermediate or clos- 
ing-net hauls. It has never been taken on the surface. Unfortu- 
nately no information is available as to the level from which the 
Philippine specimens came. 


Family UNCERTAIN. 


ARCHISOMA NATANS Bigelow. 
Archisoma natans BicELow, 19110, p. 266, pl. 20, fig. 6. 

Station 5659 Gulf of Boni, Celebes; 1 specimen in very good con- 
dition except for the tentilla, which are all fragmentary; bract, 
43 mm. long; special nectophore, 24 mm. with three very young gono- 
phores, and one older but damaged one (Cat. No. 29396, U.S.N.M.). 

The capture of an excellent example of this remarkable eudoxid 
was timely, for it allows me to substantiate the main features of my 
previous account and to add to it in some particulars. 
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In the eastern Pacific specimen the canal system of both bract and 
nectophore was damaged, consequently the figure (19118, pl. 20, fig. 
6) was incomplete in this respect. In the present representative the 
canals are well preserved and follow the same general plan. The 
ascending branch of the bracteal somatocyst has a transverse branch 
running to the dorsal surface (represented in the earlier figure by 
dotted lines). The two descending (hydroecial) trunks are separate 
from the beginning, all three arising at the same point, descending 
over the two faces of the hydroecium, on the right and left, respec- 
tively, to unite near the tip of the bract. In the present specimen 
their point of union is slightly nearer the extremity of the bract than 
it was in the eastern Pacific one. 

The canal system of the special nectophore is especially interesting: 
because it gives us our only clue to the identity of this eudoxid. 
There is a single main trunk running along the dorsal face of the 
hydroecium, forming its pedicular canal at its upper end, and reach- 
ing the extremity of the basal prolongation of the bell. It gives off 
four chief branches as follows: one opposite the upper, one opposite: 
the lower face, of the nectosac: the other two together, opposite the 
center of the nectosac. These four join the nectosac at its widest 
level—that is, some distance below its apex—to form the subumbral 
canals. The basal ends of these four trunks could be seen in the east- 
ern Pacific specimen, but their courses could not be traced. 

Now, this same type of subumbral canals is to be seen in the mono- 
phyid Nectopyramis thetis Bigelow (1911@).and, so far as Tam aware, 
in no other siphonophore. The implication, of course, is that Archi- 
soma is the free eudoxid of N. thetis. This, of course, is proposed 
only tentatively ; the gaps in the chain of evidence are much more ex- 
tensive than its links. One objection is that the only record of 
N. thetis is from the Atlantic. But, judging from what we know 
of the distribution of other siphonophores, this is not serious. If my 
suggestion should prove correct it would be of great importance sys- 
tematically, because the only other species yet referred to Necto- 
pyramis, N. albatrossi, lacks the special nectophore, and likewise has 
subumbral canals of the ordinary type. 


Suborder PH YSOPHORAE. 
Family FORSKALIIDAE Haeckel, 1888. 


Genus FORSKALIA KGlliker, 1853. 


FORSKALIA, species ?. 


Jolo. One very fragmentary specimen (Cat. No. 29344, U.S.N. M.) 
minus all the older nectophores and all the bracts, and much con- 
tracted. 
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The single example of Yorskalia is in such poor condition that it is 
‘hopeless to try to identify it specifically. But the younger nectophores 
are of the characteristic /orshalia outline, as are the siphons. 


Family AGALMIDAE Brandt, 1835. 


Genus AGALMA Eschscholtz, 1825. 
AGALMA OKENI Eschscholitz. 


Agalma okenit EscHScHo.utTz, 1825, p. 744, pl. 5, fig. 17; 1829, p. 151, pl. 13, 
figs. la—-1d. Synonymy, Bigelow, 19110, p. 277. 


Agalina okeni—-material examined. 

















pata Ene Collection of— Number of specimens. Station. Locality. 
29283") ULS IN. ML. osocee 2 2nectophores: sss as s25-~ 5340 | Malapaya Sound, Palawan. 
S0G5s | WM Cee eee a ae 2PMeCtOpHOres se a-csenaces sees 5340 Do. 
40530'| U.LS.N.M....-2--.- SMECLOPHOres als se essiclelnisies 5456 | Off east coast of Luzon. 
202855 | UM SUN Sten averse A nectophoreshiecis a. scis= ce ein sin 5500 | Off northern Mindanao. 
29382) UL SUN Mews. 22 aca 4 nectophores.........-.------ 5500 Do. 
BU GO| eM Cero jem cre rele are So NeCLOPHOLeS ey 42 suede a eeea nis 5500 Do. 
29390))1) WS.N.Mete 2-22 fmectophores2 45 sees 5530 | Between Siquijor and Bohol, 
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Also many fragments from station 5489 [M.C.Z., Cat. No. 1757, and U.S.N.M., Cat. 
No, 29421]. 

This widely distributed species, usually known either as Crystal- 
lomia polygonata Dana, or as Crystallodes vitreus Haeckel, has been 
described in detail by Haeckel (1869, 1888), by Lens and Van 
Riemsdijk (1908), and by me in a previous paper (19110). 

The present series consists of fragments. Most of the records are 
from detached nectophores and bracts. But these have such charac- 
teristic forms that they are not likely to be misidentified. 

A. okeni is already known from Malayan waters (Lens and Van 
Riemsdijk, 1908; Bedot, 1896); and is common and generally dis- 
tributed in the tropical parts of the Pacific, as well as in the Atlantic 
and Indian Oceans. And Moser (1915) now reports it from the 
Mediterranean. 


Family PHYSOPHORIDAE Eschscholtz, 1829. 
Genus PHYSOPHORA Forskal, 1775. 
PHYSOPHORA HYDROSTATICA Forskal. 
Physophora hydrostatica ForskKAt, 1775, p. 114; 1776, pl. 33, fig. e. Syno- 
nymy, Bigelow, 1911b, p. 293, pl. 16. 


Station 5175: Sulu Sea between Palawan and Negros; 1 specimen, 
8 mm. long, (Cat. No. 29376, U.S.N. M.). The stem is denuded, but 
there are a few palpons and nectophores in the bottle. 

The characteristic dilation of the siphosome identifies this frag- 
mentary specimen. 
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Suborder RHIZOPHYSALIAE. 


Family PHYSALIIDAE Brandt, 1835. 


Genus PHYSALIA Lamark, 1801. 
PHYSALIA UTRICULUS (La Martiniére) Eschscholtz. 
Medusa utriculus La MARTINIERE, 1787, p. 365, pl. 2, figs. 18, 14. Syno- 
nymy, Bigelow, 19110, p. 328. 

Locality —Latitude 25° 10’ N.; longitude 166° 20’ W., between 
Oahu and Midway Island; 3 specimens (Cat. No. 29411, U.S.N.M.), 
with pneumatophore 22 to 30 mm. long. It is somewhat surprising 
that during so long a cruise only three small specimens of a species 
so common and generally distributed over the warmer parts of the 
Indo-Pacific were collected. 


Suborder CHONDROPHORAE. 
Family PORPITIDAE Brandt, 1835. 
Genus PORPITA, Lamark, 1801. 
: PORPITA, species? 

Locality —Latitude 25° 10’ N.; longitude 166° 20’ W., between Oahu 
and Midway Island; 5 specimens (Cat. No. 32994, U.S.N.M., 4 speci- 
mens; Cat. No. 1606, M.C.Z., 1 specimen), 7 to 10 mm. in diameter. 

These specimens are so young that I hesitate to identify them 
specifically. From the standpoint of the zoogeophrapher an incor- 
rect identification would be much worse than none, because the ques- 
tion whether the Porpitas of Philippine, Malayan and Indian waters 
belong to the smooth Atlantic wmbella, or to the papillated Pacific 
pacifica is an open one (Bigelow, 19115.) The upper surface of the 
disk is smooth in these Philippine specimens; but it is probable that 
the papillae which occur in this region in large pacifica are forma- 
tions which appear late in development. The same is true of the 
complex branching of the limbar canals of pacifica which passes, in 
growth, through what may be called an “umbella” stage. The 
present specimens might develop either into wmbella or into pacifica. 


Class CTENOPHORES. 


Order BEROIDA. 
Family BEROIDAE Eschscholtz, 1829. 
Genus BEROE Fabricius, 1789. 

The genus name Beroe has usually been credited to its author, P. 
Browne (1756), but according to the international rules of zoological 
nomenclature, it should date from its earliest post Linnean em- 
ployer, Fabricius (1780). 

The Beroes in the Philippine collection are all of the ovata type, 
which, as Mortensen (1912) has conclusively shown, is merely a 
variety of Beroe cucumis, 


348 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


BEROE CUCUMIS Fabricius, variety OVATA Bosc. 


Plate 38, figs. 8-10. 


Beroe ovatus Bosc, 1892, p. 149, pl. 18, fig. 1. Synonymy, Mortensen, 1912, 




















p. 83. 
Beroe cucumis variety ovata—material examined. 
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All the Beroes in the present series show the canal structure typical 
of ovata. The photographs show that the canals derived from the 
meridional system do not form a network (pl. 48, fig. 8) ; that there 
are numerous transverse stolons uniting with the gastric system (pl. 
43, fig. 9) ; and that the latter anastomose in a loose and irregular net. 
The gonads are in the form of bands without lateral lobes (pl. 43, 
fig. 10). 

The preserved specimens range in outline feo the example 
photographed to egg-shaped; and a drawing made on board the Bu- 
reau of Fisheries steamer Albatross from life is of the typical ovata 
form. Their chief interest lies in the fact that, so far as I can learn, 
the ovata form is not recorded from the Indo-Pacific, although cucu- 
mis and B. forskalii both have been. 


GEOGRAPHICAL DISTRIBUTION. 


The list of Medusae from the Philippines lacks several which 
might have been expected; for instance, I could not find a single 
example of Aglaura hemistoma in the considerable quantity of un- 
sorted Plankton submitted to me. But since this species is not only 
known from Maylayan waters, but is recorded very generally from 
the warmer parts of all oceans, it is hardly conceivable that it can be 
absent from the Philippines. The same is true of the species of 
Liriope with round or oval gonads. Pyroboscidactyla ornata, too, 
placed in the oceanic group by its budding phase, has been taken on 
both sides of the Philippines, and so have Slabberia brownei and 
Gonionemus suvaensis. These instances merely show how far from 
adequate, as a survey of the Medusa fauna of any region, a single 
collection is likely to be. 
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Medusae were collected at only 57 of the 571 stations occupied, and 
few species were taken at more than 3 or 4 stations each. They do 
not suffice for an attempt to plot their occurrence among the Philip- 
pine Islands. But when we add to them the records of the recent 
collections from Malayan waters (Siboga Maas, 1905; Bedot, 1906) 
and from the west coast of Sumatra (Valdivia Vanhéffen, 1902, 1908, 
1911), and Mayer’s (1915) list from Torres Straits, we have sufli- 
cient data for a tentative discussion of the relationship of the Medusa 
fauna of the Philippine-Malayan region to that of other parts of the 
Indo-Pacific. 

The most obvious comparison is between the Philippines and the 
Malay Archipelago sensu strictu. Out of the total of 26 Philippine 
species, 15 were taken by the Siboga, by Bedot at Amboina, or by 
the Valdivia off the west coast of Sumatra. Three are new, and all 
of those which remain have been recorded either from the tropical 
Pacific, from the Indian Ocean, or from both. Furthermore, all 
recorded Malayan forms not collected in the Philippines are re- 
corded from the Pacific or from the Indian Oceans, or both, except 
five, which are known from only a single record each, and five known 
from the Atlantic or represented there by hardly distinguishable 
allies. 

There would be no reason on geographic grounds to expect any 
separation between Philippine and Malayan waters, so far as their 
medusae are concerned, and the data outlined above shows that there 
is none. Indeed, it is surprising that the apparent unity is as great 
as it is, When we remember how little work has been done in either 
region, the difference being no greater than would naturally be ex- 
pected for any two different collections made several years apart. 
There is no conclusive evidence that either has any medusae peculiar 
to it, for a single record can not be given that weight, even if the 
form in question has never been taken elsewhere. 

In the following pages the surface species and those belonging to 
the intermediate depths are treated separately, because the two 
groups are subject to very different environments. 


1. SURFACE SPECIES. 


Under this term are included all species known from the surface, 
except for Halicreas papillosum, a typical “intermediate” form 
which has been taken sporadically at the surface (Bigelow, 1909a). 
I have also included two species, Protiara tropica and Phortis elli- 
ceana, for which we can not yet assign a definite habitat, but which 
probably are epiplanktonic. In the accompanying table (p. 350) the 
records of the Philippine-Malayan surface species is plotted, for 
various parts of the Indo-Pacific region, from east to west, only 
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well-authenticated records and species the validity of which seems 
reasonably assured being included. 

There are three general directions along which the species in 
question can be followed—westward, northward, and eastward. We 
can not trace them to the south because our knowledge of the Medusa 
fauna of the northern shores of Australia and of the neighboring 
islands is almost niJ. But not one of our Philippine species appears 
in Von Lendenfeld’s (1887) list of medusae from Port Jackson, New 
South Wales (34° south latitude.) 


DISTRIBUTION OF MALAYAN-PHILIPPINE SURFACE HYDROMEDUSAE. 


Octocanna polynema Haeckel is omitted because 
so named may have been Phialidium (p. 306). 





the specimens 
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Tiaropsis rosea 
Mitrocoma minervae 
Phialidium discoida 
Phialidium heptactis 
Phialucium mbengha.........--.------ 
Phortis elliceana 
Phortis ceylonensis 


Eutima levuka 
Eutima mira} 
Octocanna aphrodite. ..........-.------ 


Aequorea aequorea var. macrodactylum..|....|---- 
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1 Torres Straits. 


x Definite record. 
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— indicates that the species is represented by a form so closely allied that it may prove identical. 
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Out of the total of 48 Philippine-Malayan species no less than 21 
are definitely known from some part of the western half of the 
tropical Pacific, chiefly from Polynesia; that is to say, about as large 
a proportion as is common to Malayan and Philippine waters. And 
the agreement is the more striking in view of the fact that nearly 
all our modern knowledge of the medusa-fauna of the central tropical 
Pacific is based on the three collections made by Agassiz on his ex- 
peditions to Fiji (Agassiz and Mayer, 1899), through Polynesia 
(Agassiz and Mayer, 1902) and to the eastern Pacific (Bigelow, 
1909a). It is evident, then, that a very uniform medusa-fauna ex-: 
tends from the Malay region eastward at least as far as the Paumotos. 
But while about 17 of the Malaysian species are known from the 
western coast of America, most of these, as Aglaura, the two species 
of Liriope, Geryonia, Rhopalonema, Solmundella, Aegina, Probo- 
scydactyla, and Cytaeis, are typically oceanic, or “ holoplanktonic,” 
forms; either without hydroid stage, or placed in the oceanic class, 
so far as dispersal is concerned, by their asexual budding. Of 
the remaining species which are common to Malaysia and West 
America, three, Bougainvillea fulva, Eutima levuka, and Leuckar- 
tiara octona, extend from one side of the Indo-Pacific to the other; 
the latter being practically cosmopolitan in the Atlantic as well; and 
Philalidium discoida and Slabberia brownei* are probably also dis- 
tributed over the entire breadth of the Pacific. In short, very few 
leptoline forms, and those few very widespread, are common to the 
two sides of the tropical Pacific, which supports the view, already 
advanced by me (1909a@) that the broad uninterrupted oceanic area of 
the eastern half of the tropical Pacific has been an effective barrier 
to dispersal of such forms. Conversely, there is a considerable fauna 
peculiar to the west coast of America, only a small proportion of 
which extends westward to the islands of the central Pacific, or to its 
western part; while, on the other hand, there is an unmistakable 
resemblance between the leptoline forms of the west coast of America 
and of the tropical Atlantic, to which I have called attention else- 
where (1909a). 

The collections from Hongkong and from Japan, recently re- 
corded by Maas (1909), by Kishinouye (1910), by Vanhéffen (1912), 
and by me (1913), give some slight but welcome data on the northern 
extension of the tropical species of the central part of the Indo- 
Pacific area. 

The small list from Hongkong (Vanhéffen, 1912) is typically 
tropical; that is Luphysora bigelowi, Irenopsis hecanemalis, Phortis 
palkensis, Eutima levuka, Aequorea pensile, Aglaura hemistoma, 


1 Not included in table because not known from the Philippines or Malaysia (1909qa). 
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the Malay-Philippine species are known to reach Japan, and all of 
these are widely distributed throughout the warm waters of the Pa- 
cific and Indian oceans; nine of them are also known in the Atlantic. 
That is to say, none of the characteristic tropical leptoline forms 
(1913, p. 109) penetrate to Japan, though the oceanic Medusae are 
carried thither by the Kuro Shiro current. 

As I have pointed out (1913, p. 109), the probable explanation for 
the absence of the tropical leptoline species from Japan is that they, 
or their hydroids, can not survive the cooling of the water in winter; 
and this working hypothesis is supported by the fact that the tropical 
Gonionemus suvaensis is replaced there by G. vertens var. depressum; 
a variety of the species found on the temperate west coast of America, 
and closely allied to the one known from the corresponding zone on 
the coast of New England. The subtropical genus Olindias, too, is 
replaced in Japanese waters by Olindioides, and Rathkea octonemalis 
by 2. blumenbachii. 

Rhopalonema, Aglaura, and Liriope, and the other holoplanktonic 
medusae of warm waters are, on the contrary, limited in their ex- 
treme dispersal by the summer, not by the winter temperature. And 
though Japan is within the range of Rhopalonema, Aglaura, and 
Liriope in summer, it is doubtful whether they would be found there 
in winter. 

In tracing the Malay-Philippine species westward we are met 
by the difficulty that while the combined data from the Maldives 
(Bigelow, 1904, Browne, 1904) and from Ceylon (Browne, 1905), 
(which can no longer be looked on as having separate medusa- 
faunae), and from the Chagos Archipelago (Brown, 1916), give a 
preliminary survey of the central portion of the Indian Ocean, our 
knowledge of the medusae of its western side is very scanty. 

About 19 Malayan species are so far known from the Maldives or 
Ceylon, while of the 23 hydromedusae recorded by Browne (1916), 
from the Chagos Islands, 16 at least have already been recorded from 
Malaysia. And several other species from the central part of the 
Indian Ocean, as for example, Slabberia brownei, Gonionemus su- 
vaensis, and Turritopsis nutricula, probably occur in the Philippine 
region as well, since they have been taken in the tropical Pacific, or 
in Japanese waters. In short, there is no evident separation between 
Malaysia and the Ceylon-Maldive-Chagos region, so far as their me- 
dusae are concerned. 

Since a continuous coast line, with tropical sea temperatures, con- 
nects the two sides of the Indian Ocean, there would be no reason 
to expect to find their medusa-faunae different. And so far as they 
go, the few records available suggest uniformity. Thus Proboscydac- 
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tyla ornata, Euphysora bigelowi, and Bougainvillea fulva extend 
to the neighborhood of Madagascar (Browne, 1916), Zutima levuka 
and Phialucium mbengha to the Red Sea. And Rhopalonema vela- 
tum, Aglaura hemistoma, and Liriope tetraphylla are known to be 
as widespread in the surface waters of the tropical Indian Ocean as 
they are in the Atlantic (Vanhéffen, 1902; Browne, 1916), or Pacific. 

These facts suggest no break in the leptoline fauna of tropical 
waters from the east coast of Africa to a longitude of about 130° 
W., that is, including the most easterly of the Paumotos; but they 
do show that the broad oceanic belt which separates the South Sea 
Islands from America marks a decided division. 


2. SPECIES FROM THE INTERMEDIATE DEPTHS. 


Only four members of the Philippine collection can be credited to 
the intermediate fauna—Calycopsis geometrica, Calycopsis typa var. 
semulans, Colobonema typicum, and Halicreas papillosum; but the 
following have been taken in the Malaysian region by the Siboga: 
Heterotiara anonyma, Pantachogon rubrum, Rhopalonema funera- 
rium, and Aeginura grimaldii. The only one of these not known to 
be widely distributed over the Indo-Pacific is Calycopsis geometrica; 
a species which may perhaps be peculiar to the Malaysian region, as 
Ptychogena erythrogonon probably is to the intermediate water 
layers off the west coast of tropical America. But as yet it is known 
from only two records. Heterotiara anonyma has recently been re- 
corded from the Atlantic (Bigelow, 1918, p. 382), Calycopsis typa 
var. simulans has a very close ally in the Atlantic (p. 289), and the 
other species are all widely distributed throughout all three great 
oceans. 

The data on the bathymetric occurrence are too scanty to be of much 
value, except in the cases of Heterotiara minor and Colobonem 
typicum. 'The former was taken by the Valdivia in two intermediate 
hauls; the present records show that it occurs on the surface. The 
records of Colobonema are interesting, because so shallow; they 
range from 350-0 to 231-0 fathoms. And the latter is particularly 
- valuable because it is from a trawl haul, and the condition of the 
specimens is so good that we can hardly suppose that this instru- 
ment brought them up through a long column of water. The Siboga 
took Colobonema twice in comparatively shallow hauls (about 230 
fathoms and 300 fathoms), and in the eastern Pacific it was taken 
in seven hauls between 300 fathoms and the surface (1909a), while 
Browne (1906) records it from between 250 fathoms and the surface. 
On the other hand, the Valdivia took it in a closing-net between 
$10 and 485 fathoms. The other records of the Siboga and Vaidivix 
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are almost all from depths greater than 500 fathoms. But, as I 
have pointed out elsewhere (1909a, p. 232) very few comparatively 
shallow hauls were made by either of these two expeditions, with 
nets fitted for capturing large organisms, except at such trivial 
depths as 20 or 30 fathoms. The positive evidence from the Philip- 


pines, 


from Malayan waters, and from the Bay of Biscay, shows 


that Colobonema is rather common in depths of 300 fathoms. or less 
though it undoubtedly occurs much deeper as well. 


LOCATION OF STATIONS AT WHICH MEDUSAE AND CTENOPHORES 


Station. 


5097 
5101 
5120 
5124 
5125 
5127 
5128 
5129 
5155 
5159 
5169 
5175 
5177 
5180 
5185 
5186 
5190 
5195 
5214 
5216 
5224 
5226 
5227 
5231 
5233 
5240 
5258 
5261 
5374 
5281 
5293 
5295 
5320 
5340 
5436 
5437 
5438 
5451 
5456 
5500 
5530 
5933 
5539 
5553 


5581 ! 


5601 


5610 | 


5611 
5616 
5643 
5644 
5649 
5659 
5663 
5669 
5672 





WERE COLLECTED. 


[Abridged from Document 741, United States Bureau of Fisheries.] 
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sues Nea eee aie ntate alist ereeete a ata e chat cts iets se else el ote earl = tee |S SEL 
Off Pescador Island, Tanon Strait, east coast of Negros.........-...-.-------------- 295-0 
Off Capitancillo Island Light, off northern Cebu Island....-....--......--..--...--. Surface. 
Off Palanogdinight; east ofiMasabate islam den 3 yes Skee oa a ee ee eet 218-0 
Off Anima Sola Island, between Burias and Luzon...-..-...220..:-2.222--2228208 215-0 
Off Malabrigo Light, between Marinduque and Luzon.........-.....-.-.-----.----- Surface. 
ChinaiSea south of Correpidor igh tas - 5 So ee eee eee ee see Surface. 
Off Point: Origon; easton, Mindoros ese eee kk ee ee ee ere So 322-0 
OffLimassauag Island, between Bohol-and deytet: 2th 522 S525 LS eke see aoe anes nome ee eee 
hseele LO eerie teeta tee eat ee a alm a ee aaa tre rere | 
Off Uanivan Island, Pujada Bay..-...-.- ESE arate Saami ae ema Meee Ae oe ea eee 145-0 
Off juraojuras Islands ott southwPanayo. ese. seen sees eines ceyseietein een Surface. 
Of Balanja’ Point; Southeast Mindanao ee ee eee eben kee ae 234-0 
Off Malavatuan Island, China Sea, near southern Luzon.......-...-..--.---.-.----- 525-0 
eae Ose ee eic ese teres cee Se ei le atc Det lacidic oaisie hs atateteis laieiote Sel tela es Agee ete Seer 201-0 
a Escarceo Light, China Sea vicinity of southern Luzon................-.-...--. oe 

ators OE sat eye le sala lot ie apa cial age aie enele ie otaiel shetele fetet ta ayate ete aya tsteteet a] ota foie eta etal ete 231 
China Seaimean) Formosa; (202 58 Ni 31120 OSB) ee sce sieicacin cad tae ee a See meee 1804-0 
Off Cone Island, Malampaya Sound, Palawan Island..................-.-.---.--.-- 19-24 
Off Corregidor Light, Manila Bay, west coast Luzon...-- Se oie aa adres eihemcceaae Sas 32 
Off Hermana Mayor Light, west coast Luzon, Manila Bay to Lengayen Gulf.......|....... a 
bicreters OS eeieare aa ase ates ered ir Soa T se te ns mae ee mC a et at 297-0 
Off east point Batan Island, east coast Luzon......-..-----------.----------------- 380-0 
Offi egaspiiichtieast Coast OMluzOnecceecns soaratamon nae eae eae ene oie aaa 142-0 
Off Macabalan Hight, northern’ Mindanaovie: t5-me. tee lp se cee ee eee 200-0 
Near B alicasaolstarid (S726 VIN scl oasis iie)) Oa cre icici ere er ctaar gat eer ie erga ate Surface. 
Near Balicasag Island, between Cebu and Bohol Islands...............-.-.-----.--- 432 
Near Apo Island, between Negros and Siquijor........-....-....-.---------.------- Surface. 
Near Sulade Island; off dole Island! i459) 1S: fue eV ee he ee ere antares Surface. 
Off Bumbum Island, vicinity of Darvel Bay, Borneo........-.-.-.....-...-------<- Surface. 
Off Libmve Island, GulfiofiTominis Celepesi 27s ee ee Ss ee ey eee 765-0 
O1f Batu Daka Island, Gulfior/Romimi, Celehess: seen oa. 4 -teeeemenecene sues ee sear 678 
Off Buka-Buka Island iGulf of! Tomini;|Celebes_8.. . J-5 S220 tess LSS: es ee eee 
Ort iforesisland. MoluiccasPassape sie ils ooops oie eee taaalvarss hed aa tf Seer ar alee a 
Néar/Pendekisiand; Burton Strayts i. oles 5 es Ba be os A ee ee 215-0 
Near Makasserisland 'Buton Strante. ee nce Oelcineee ceca een ce eeeee cee eeaeae 22-0 
OffiNorthiisland) Bilton Strat yee ee Se ee as eee Oy ET Se eee ee 
OfiCapetvassa, Gilt.of Bont): Celebess cst sc sio4. bas cae ee a ol gels se ele re eer age haere 702-0 
Off Kapoposang Island; Strait/of Macassars sigs s ga ose Sale Se ee Se a cele pee erate 
OffiMamujw island, Strait ol/Macassarsos . 22 oo oe oo ine cana core ete See Ie esl] ee oeeereietS 
Off Daseela Licht Straitiot Macassar seis eke Bien eee 2252 ees eh | ee 


Between Oahu and Midway Island, 25° 10’ N., 166° 20’ W.....- 2.2222 one ee ee ee n|e ween eee 
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EXPLANATION OF PLATES. 


All figures are from photegraphs of preserved specimens. 
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PLATE 389. 
Protiara tropica. 


Side view of type. X about 5. 


. Transverse section of upper part of manubrium showing gonads discon- 


tinuous in perradii (Per) and interradii (Int). X 25, 


. A tentacle, with part of the radial canal. 
. Aboral view of manubrium, showing its cruciform outline, and the radial 


canals (C. Ra). 
Leuckartiara. octona. 


. A specimen 6 mm, high, with part of the bell-wall dissected away to 


show the gonads (Go) and lips (ZL). 


. Outer view of one tentacle of another specimen, a small tentacle 


(T’), a knob (7°), and part of a radial canal, (C. Ra). X 15. 


Neoturris pileata. 


. Manubrium and gonads (Go) of specimen 21 mm. high, (C. Ra) radial 


canals) lips 5. ' 


. Portion of margin, to show radial canal, (C. Ra) and tentacles (C. C.), 


circular canal. 
Heterotiara minor. 


. Specimen 8 mm. high. 


Puate 40, 


Neoturris pileata. Part of margin with two tentacles (0. C.), circular 
canal. 


Heterotiara ninor. 


. A specimen 6 mm, high, showing contraction of the upper part of the sub- 


umbrella. 


. Upper part of the subumbrella of another similarly contracted example, 


with the manubrium, (C. Ra), radial canal. X 20. 


. Manubrium of specimen shown in plate 34, figure 9, showing folds. 


Calycopsis geometrica. 


. Oblique side view showing canal system. X 3.5. 
. Manubrium of same, showing gonads (Go) and simple quadrate lips. 


The canals which appear to end blind have been broken in dissection. 


- A portion of the margin showing the pigment masses (0) at the bases of 


the tentacles, 


Calycopsis typa var. simulans. 


. Part of the bell wall, to show canal system. One canal ends blind and 


2 pairs are connected by transverse trunks. xX 3. 


PLATE 41. 
Calycopsis typa var. simulans. 


Side view of specimen with part of the bell wall cut away to show the 
manubrium. X 2.5. 
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. Manubrium of another large specimen. X 8. 
. Margin, 7’, large and 7”, small tentacle; P. Hx., excretory papilla; Otc, 
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Fie. 1. 
. Part of margin of same, showing young and old tentacles, and otocysts 
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Calycopsis geometrica. 


. Margin, with large (7") and small (7”) tentacles. 


Phortis elliceana. 
Specimen 23 mm in diameter. 


otoeyst. 
Pentamerous specimen 18 mm. in diameter with hydroid blastostyles 
borne on the gonads. 


. Portion of one of the gonads of the same. 


Phialucium mbengha var. polynema. 


. Specimen 12 mm. in diameter. 


PLATE 42, 
Octocanna aphrodite. 
Oral view of type-specimen. X about 4. 


(Otc). 
Aequorea pensile. 


. Specimen 50 mm. in diameter. 


. Margin of same. 


Zygocanna vagans. 


. Oral view of type-specimen. 
. Margin of same, showing tentacles (7", 7’), knobs, and excretory papil- 


lae (P. H2.). 


. Manubrium of same to show canals and lips. 


PLATE 43. 


Nauarchus halius. 


Oral view of a portion of the bell of the type-specimen, showing manu- 
brium. one radial canal (C. Ra) with its gonad (Go), and the bases 
of the five others, 7. Ra, radial tentacle. X about 6. 

One sextant of the margin of the same, C. Ra, radial canal. 


. An otocyst of same. 


Terminal portion of one of the interradial tentacles. 


. Base of a radial tentacle, showing the position of the otocyst (Ofc). 


Zygocanna vagans. 


. A segment of the subumbrella showing gonads, and gelatinous papillae 


(G. P.). 
Aequorea macrodactylum. 


. Side view of base of tentacle. 


Beroe cucunvis var. ovata, 


. General view of specimen 90 mm, high, to show ramifications of the 


meridional canals. 


. Section of the body wall of same, showing transverse stolons which 


connect meridional (C0. M.) with gastric canals (C. G.). 
Portion of one of the meridional canals, with the paddle-plates stripped 
off, to show the gonads. 
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ANTHOMEDUSAE AND LEPTOMEDUSAE. 


For EXPLANATION OF PLATE SFE PAGES 36], 362. 
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THE RELATIONSHIPS OF THE GENERA CALCARINA, 
TINOPORUS, AND BACULOGYPSINA AS INDICATED 
BY RECENT PHILIPPINE MATERIAL. 


By JosrpuH A. CusHMAN, 


HOF the Boston Society of Natural History. 


During the Albatross Philippine Expedition of the United States 
Bureau of Fisheries great numbers of shallow-water foraminifera 
were collected. Those belonging to Calcarina and Tinoporus, as 
those genera are usually understood, form a considerable amount of 
material from many stations and hundreds of specimens. The prob- 
lem of identifying the species represented has not been a simple 
problem and has involved a review of much of the earlier literature. 
Much of the difficulty of the problem has centered about the question 
which other workers have had as to the exact identity of Montfort’s 
genus 7inoporus. 

An indication first of the various species involved and later their 
generic position will perhaps be the easiest way to present the results. 
The earliest species is the Nautilus spenglert Gmelin, not Linnaeus, as 
usually given, as this first appears in the thirteenth edition, 1788, 
which is Gmelin’s, based on the figure given by Spengler in 1781 as 
“ Ammonshorn.” This species is now apparently well defined. D’Or- 
bigny in 1826 referred to it under his genus Calcarina spengleri 
Gmelin and gives as synonymous 7’inoporus baculatus Montfort and 
Siderolites calcitrapoides Lamarck. No figures are given, but those 
in the “ Planches inedites,” published by Fornasini, include all of 
d’Orbigny’s species of the 1826 paper. The figures given in the 
Challenger Report, H. B. Brady, 1884, give a good idea of the species. 
It is a lenticular test, biconvex, made up of numerous chambers in a 
close coiled trochoid spire, developing a secondary skeleton and with 
a series of blunt spinose processes about the margin of the test taking 
their origin early in the development of the test and gradually in- 
creasing in size. The surface is generally smooth or somewhat tuber- 
culate, especially in the center of the disk at either side, and the 
spiral condition continues throughout the life history. The spines 
are smooth except for the channels of the supplementary canals, and 
are bluntly rounded at the extremities, usually from three to six or 
more with five or six the usual number. 
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Such tests (pl. 44, fig. 1) are fairly common in the Philippine ma- 
terial, at some of the stations being very common, and there seems 
little question as to what spenglert Gmelin really is. 

Of the synonyms given by d’Orbigny, Siderolites calcitrapoides 
Lamarck is based upon a chalk fossil from Maestricht and I have been 
able to study material from Maestricht kindly sent me from the 
United States National Museum, and this is not the same, as will be 
shown later. 

The next problem is 7inoporus baculatus Montfort. This has been 
the cause of much dissension. Montfort refers to an earlier figure 
of Fichtel and Moll of 18038 (pl. 15, figs. 7. %.), Montfort also figures 
the species. This figure shows a rounded test with three truncate 
spinose projections at three of four equidistant points of the circum- 
ference, the exterior of the test black with white points on both the 
body and spines. The interior is shown as spiral [?] and composed 
of numerous chambers with an indication that they are several deep 
in the convex area. 

In the Philippine material especially from Albatross Station 
D5134 (Sulu Archipelago, near Basilian Island—Latitude 6° 44’ 
45’’ N.; longitude 121° 48’ E.—25 fathoms), there are numerous 
specimens of a black form with four equidistant spines and numer- 
ous raised tubercles over the surface, all corresponding very well 
with the crude figure given by Montfort. The short generic descrip- 
tion is as follows: 

“Coquille libre, univalve, cloisonnée et cellulée, spirée et lenti- 
culaire, tét granulé extérieurement; bouche sémi-lunaire, placée vers 
la circonférence et sur un des cdtes; dos caréné, armé de quatre points 
au plus; les deux centres bombés et relevés.” 

The specimens from D5134 and elsewhere (pl. 44, fig. 3) are very 
clearly the same as those Montfort had. It is a test very similar in 
shape to spenglerit Gmelin but has a greater amount of secondary 
skeleton, the spines covered with spinose projections (indicated by 
the white dots of Montfort’s figure) and the whole test spinose ex- 
cept the centers of each side, which have high, conical tuberculations, 
and on the ventral side the last formed chambers of the outer whorl 
often more or less obscured by the surface ornamentation. There 
are usually four spines at equidistant points on the periphery, some- 
times five. This seems to be the adult of this particular species, 
which, as has been said, is very common at certain stations. Mont- 
fort’s specimens were from the East Indies, also from the Arabian 
Sea and the Adriatic. The sections of the Philippine specimens 
show them to be spiral throughout, with a certain amount of piling 
up of chambers in the central portions in late growth. If, then, the 
baculatus Montfort is taken as this species, a second definite species 
is segregated. 
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D’Orbigny in 1826 figures Calcarina defrancti VOrbigny (pl. 
13, figs. 5-7). These show a fairly smooth test in a low trochoid 
spire with elongate spines, one from each chamber, and those of the 
earlier whorl persisting above those of the last formed whorl. Brady 
figures similar specimens in the Challenger report. Fornasini in 
figuring the tracings of the “ planches inedites” gives more bizarre 
forms, in one with spines having forked tips. Such specimens were 
figured by Carpenter (Introd. Foram., 1862). These are caused, at 
least in some cases, by the spines of the earlier and later whorls fus- 
ing, and being at different angles the points of the two or more con- 
tinue their original lines and diverge. Specimens of this species are 
smooth except for the spire, and the spines are also relatively smooth. 
Specimens are fairly common at some stations, usually in compara- 
tively shallow water (pl. 44, fig. 2). 

A fourth species is described by Brady in 1876 and figured in the 
Challenger Report (pl. 107, figs. 8, 9) as Calcarina hispida H. B. 
Brady. This again is a well-known species, flattened and the entire 
surface hispid with short blunt spines, these extending out into the 
numerous flattened spines of the periphery. This spinose condition 
is part of the supplementary skelton and the newly added chambers 
of the spire are added directly on top of this hispid surface. The 
chambers themselves at their inception are very thin walled and 
punctate, but quickly add the thickened layer of spinose skeleton. 
Occasionally there are a few tubercles developed in the center of the 
surface (pl. 44, fig. 4). From the evidence of the “ planches inedites ” 
this is the same as d’Orbigny’s Calearina quoyi, which becomes a 
synonym of C. hispida, as it was not recognizable until the publi- 
cation of the figures by Fornasini in 1907. 

Associated with the other species already noted were specimens 
with usually three rather pointed spines, very hispid, the center of 
the body surface with a group of large tubercles and a very definitely 
trochoid spire. It was noted that these occurred only in association 
with a larger form of what has been generally known as Z'inoporus. 
A series of these studied showed that all were but developmental 
stages of one species, some of the stages of which are shown in plate 
45, figure 1, shows the general appearance of the young, witha regular 
spire, the elongate spines and central tubercles. Figure 2 shows a 
shghtly later stage, where the newly added chambers now begin to 
appear around the periphery of the test and even on the dorsal side 
(26). Figure 3 shows a later stage where the development of the 
chambers has become greater and both sides are beginning to be cov- 
ered with the hemispherical, thin walled, punctate chambers cover- 
ing the hispid surface and extending out onto the spines. In the 
adult this continues until the spines are completely covered, as in 
figure 5. In figure 4 is shown a specimen with an eroded test the 
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spines large and blunt, and at w the remains of some of the tubercles 
of the test which grow outward and help support the test which is 
otherwise very fragile. This gives a large globular test in the adult 
(pl. 44, fig. 5), from which usually project three spine tips, still hispid 
if not covered by the hemispherical chambers, the chambers large and 
rather coarsely punctate. This species seems to be undescribed and 
will be referred to later. 

Another species (pl. 44, fig. 6), not common in the Philippine ma- 
terial but very abundant in the Murray Island region of the Great 
Barrier Reef of Australia and elsewhere, is that which is figured by 
Brady and others as 7noporus baculatus. This species, as shown 
by Carpenter in 1860, has a spiral young, but the spire is continued 
for but a single whorl when the several spines are produced, and 
later growth is on the order of Gypsina, covering the test with con- 
centric layers of small chambers, interspersed with which are bosses 
of clair solid shell material regularly placed and connected radially 
with each other. The spines are not hispid but smooth or channeled 
and are usually four to eight or nine in number. The chambers are 
much smaller than those of the preceding species, and not so ob- 
viously punctate, while the reticulate pattern caused by the bosses 
and their radial connections is always a conspicuous feature. With 
these six species in hand their generic position becomes a second 
problem. 

The first name—that of Vautilus—is of course used in mollusca. 
The next available name—Sidcrolites Lamarck—is, according to 
various authors, the same as Calcarina, and if so would have to be 
used by rules of priority instead of Calcarina d’Orbigny. It is based, 
however, upon a fossil species from the chalk of Maestricht, and a 
study of its structure is necessary to determine its true relations. 
However, a study of the material from Maestricht shows that 
Siderolites calcitrapoides is the same generically as the species fig- 
ured (pl. 45). Sections of the fossil material also show that the 
characters of the two are very similar. This, therefore, is not the 
same as Calcarina d’Orbigny, and is not the same as Gmelin’s 
Nautilus spengleri; therefore this name is not available as a generic 
name for the latter species. Zinoporus Montfort is evidently largely 
based as far as figure and generic descriptions show on a species of 
Calcarina, although the specific descriptions in places as noted by 
Carpenter and others seems more like the last of our species men- 
tioned here. His remarks on the color (p. 148), “ blanche, flambée 
et teintée de jaune” would seem more like the last, as this is often 
yellow or even orange colored. It is evident therefore that the 
genus Zinoporus is in a seriously mixed condition. As has been 
shown the figure and generic description evidently refer to a species 
of Calcarina but whether sufficiently clear to be used is a question. 
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Calcarina d’Orbigny is clearly understood and is the first of the 
names that can be used without question. 

In 1893 Sacco erected the Genus Baculogysina on account of the 
uncertainty of identifying Montfort’s Tinoporus. Sacco referred 
to his genius Orbitolina sphaerulata Parker and Jones, 1860, which 
is abundant in the white calcareous muds of Australia. This is the 
reticulately marked species and this gives a definite genus and 
species for that which may be known as Baculogypsima sphaerulata 
(Parker and Jones). 

Giimbel in 1862 describes Calcarina tetraedra from the Eocene 
and this is used as a synonym of Baculogypsina sphaerulata by vari- 
ous authors. However, a reference to his figure shows the close rela- 
tion between this and our species on plate 45, figures 1-5. A study 
of the fossil material of Siderolites calcitrapoides shows that 
the fossil species and the recent one from the Philippines are ap- 
parently generically the same. They represent different species, 
however, and probably our recent Philippine species is the same, or 
very close, to that described by Giimbel from the Eocene. If this 
is correct, the following key may be used for our six species. The 
occurrence of Siderolites as a recent Philippine genus is in line with 
that of other groups of animals which have now living in this region 
species of genera elsewhere extinct. 


A. Test rotaliform throughout; with peripheral spines, and a supplementary 


SKel@tO ra ee tee OE neh Paes dre ae ig ibe PR Calearina d’Orbigny. 

a’. Test fairly smooth, spines smooth or channeled. 
Dra Walt LO WAS LIV eG meter ee cern ee ean oee Te e C. spengleri (Gmelin). 
Ge With) nUMeTOUSES DINGS ae eee = = eer eee C. defrancii d’Orbigny. 

a’, Test hispid, spines hispid. 

b*. Flattened, very hispid, spines numerous______ C. hispida H. B. Brady. 
b*. Biconvex, hispid, centrally tuberculate, spines four or five, dis- 
BTN Sa 8 C. baculatus (Montfort) ? 


B. Test with rotaliform young, hispid, later irregular with numerous large 
chambers, coarsely punctuate, usually three or four blunt spines, hispid 
foe ae Lamarck. 
ere Siderolites_tetraedra Giimbel. 
C. Test with very young rotaliform, not hispid, later irregular with numerous 
small finely punctate chambers, 4-8 or more sharp spines, not hispid, 


exons Sacco. 


in the young, reticulations not distinct 


bosses with reticulations very distinct Baculogypsina sphaerulata 

(Parker and Jones). 

A comparison of the distribution of Baculogypsina sphaerulatus 
(Parker and Jones) and Stderolites tetraedra Giimbel shows very 
striking evidence of a distinct distribution for each. In the Phil- 
ippine region Siderolites tetraedra is widely distributed, and at some 
stations very abundant, while Baculogypsina sphaerulatus has been 
noted at but three stations in the area, and then as of rare occurrences. 


In material from the Murray Island region of the Great Barrier Reef 
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of Australia there is a great development of Baculogypsina sphaeru- 
latus as shown in the series of samples collected by Dr. Alfred G. 
Mayor on the Carnegie Expedition to Murray Island. This species 
makes up a large proportion of the material and Siderolites is en- 
. tirely lacking. PBaculogypsina sphaerulatus is abundant at the Atoll 
in Funafuti according to Chapman, but no figures or mention is made 
of the other. The more detailed distribution of these two genera and 
their relations to the Eocene would be interesting. 

From their development, Calcarina, with its close-coiled test, rep- 
resents the simplest form, and in its geological history apparently 
goes back to the Cretaceous. Siderolites is the next in order, the 
close-coiled spiral development being continued for sometime in the 
young before the later method of growth is attained. This goes 
back geologically to the Cretaceous. Baculogypsina as applied here 
has a very short-coiled stage in the very young and then assumes the 
generic character. Thus a much more accelerated development is 
shown and a higher position in the scale. The supplementary skele- 
ton of bosses and radial connections is also carried to a high develop- 
ment, making a firm test, whereas Siderolites is fragile as far as the 
chambers are concerned (pl. 45, fig. 4). 


EXPLANATION OF PLATES. 
PLATH 44, 


Fic. 1. Calcarina spengleri (Gmelin) ventral view. X 20. 

2. Calecarina defrancii d’Orbigny ventral view X 20. 

3. Calcarina baculatus (?) (Montfort) ventral view. X 20. 
4. Calcarina hispida H. B. Brady ventral view. X 20. 

5. Siderolites tetraedra (Giimbel). X 15. 

6 


. Baculogypsina sphaerulatus (Parker and Jones). X 20. 
PuatTeHy 45, 


Figs. 1-5. Siderolites (?) tetraedra (Giimbel). 
at Young, ventral view. X 45. 
2. Later stage, chambers invading dorsal side. X 40. 
a, ventral side; b, dorsal side. 
3. Still later stage where dorsal side is partly covered by the invading chambers. 
x 35. 
a, ventral side; 0, dorsal side. 
4. Old eroded specimen, in which the chambers are largely broken away leaving 
the raised bosses (x) as projections from the center. X 18. 
5. Specimens in which the chambers now cover even the spines. X 15. 


O 
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THE MACROUROID FISHES OF THE 
PHILIPPINE ISLANDS AND THE EAST INDIES. 


By Cuartes Henry GILbert, 
Of Stanford University, California. 
and 
Cart L. Hupss, 


Of Museum of Zoology, University of Michigan. 


I. INTRODUCTION. 


Twenty-seven of the new species of the Coryphaenoididae obtained 
during the Philippine cruise of the fisheries steamer Albatross have 
been described in a paper by Lewis Radcliffe.t_ The entire collection, 
through the kindness of Dr. Hugh M. Smith, was placed in the hands* 
of the present writers that they might test the constancy of the char- 
acters used by them in a revision of the genera.? It soon became 
apparent, however, that the collection contained many additional 
undescribed forms, and the authors undertook to prepare this detailed 
report on the entire material, which contains nearly 1,500 specimens. 

The following genus, subgenera (8), species (30), and subspecies 
(1) are described as new to science: 

Bathygadus spongiceps, new species. 
Bathygadus entomelas, new species. 
Gadomus denticulatus, new species. 
Gadomus magnifilis, new species. 
Gadomus introniger, new species. 
Coryphaenoides semiscaber, new species. 
Hyomacrurus, new subgenus. 
(Genus Coelorhynchus Giorno.) 
VYuincuncia, new subgenus. 
CO. quincunciatus, new species. 
C. thompsoni, new species. 
(Subgenus Paramacrurus Bleeker.) 
C. maculatus, new species. 
C. velifer, new species. 
C. sexradiatus, new species. 
C. triocellatus, new species. 





1Proc. U. S. Nat. Mus., vol. 48, 1913 (Sept. 27, 1912), pp. 105-140. 
2 Published by the writers in their Report on the Japanese Macrouroid Fishes (Proc. 
U. S. Nat. Mus., vol. 51, 1916, pp. 136-214). 
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C. dorsalis, new species. 
(’. macrolepis, new species. 
C. cingulatus, new species. 
(Subgenus Oxymacrurus Bleeker.) 
C. acantholepis, new species. 
C. carinifer, new species. 
C’. smithi, new species. 
C. radcliffei, new species. 
C’. weberi, new species. 
eee new subgenus. 
spinifer, new species. 
aes IHymenocephalus Giglioli.) 
ITymenogadus, new subgenus. 
H. gracilis, new species. 
(Subgenus Hymenocephalus.) 
H. striatissimus aeger, new subspecies. 
H, nascens, new species. 
Papyrocephalus, new subgenus. 
H. barbatulus, new species. 
Malacocephalus luzonensis, new species. 
Ventrifossa, new genus. 
Atherodus, new subgenus. 
Lucigadella, new subgenus. 
Lucigadus, new subgenus. 
Subgenus Ventrifossa. 
V. nigrodorsalis, new species. 
V. divergens, new species. 
tonurus infranudis, new species. 
Lionurus evides, new species. 
Lionurus decimalis, new species. 

In addition to the systematic descriptions, we have prepared analyt- 
ical keys to the species of several of the larger genera, each key 
being the result of a study of the relationships throughout the world 
of all the known species in the given genus. 

Methods of measuring and counting—TIn order to insure greater 
accuracy we have made large numbers of counts and measurements, 
following generally the methods explained in our Japanese report," 
but with certain minor alterations which are of quite evident nature. 


II. SOME RESULTS OF GENERAL BIOLOGICAL INTEREST. 


The present work has thrown some light on the biology of the 
Coryphaenoididae, the family of fishes represented most abundantly 
in the depths of the sea. 





1Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 147-148. 
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Sexual dimorphism.—We have been able to demonstrate the ex- 
istence of sexual dimorphism in this family for the first time. In 
certain species of Coelorhynchus (C. velifer and its allies, g. v.) the 
first dorsal, pectoral, and ventral fins are decidedly longer in the 
adult males than in the females or the young males. The wide varia- 
tion’ in the length of the outer ventral ray in the subarctic Cory- 
phaenoides cinereus upon reinvestigation is shown to be due likewise 
to sexual dimorphism: the ray is produced into a long strengthened 
filament in the male. In most species of the family no marked sexual 
variation in the length of the fins is evident. 

Age determinations—We have made a short study of the scales of 
the species of Gadomus, as presented in more detail under the head 
of the four species of that genus here reported on. The scales of @. 
denticulatus especially show certain marks which greatly resemble 
the so-called “annuli” of certain littoral fishes, and are probably 
indications of a yearly check in the growth of the fish. These marks 
are very obscure or entirely absent in the species inhabiting the 
greater depths. 

Subspecific intergradation.—The intergrading of the geographical 
subspecies of ymenoéephalus striatissimus has been worked out in 
detail. So far as known to us this is the first demonstration of its 
kind among the bathybial fishes. 

Distribution correlated with temperature and depth—The region 
of the Jolo or Sulu Sea forms a partly inclosed basin connected 
with open waters by narrow and comparatively shallow channels; 
the water of the sea is consequently rendered warm, retaining a 
temperature of more than 49° F. to depths of over 1,000 fathoms. 
Though of comparatively small size, the Philippine faunal sub- 
region, comprising these waters of unusually high temperatures at 
great depths, contains a large proportion of peculiar and frequently 
very distinct species, which have probably been evolved in this region 
of peculiar environmental conditions. The process of their evolu- 
tion has doubtless been aided or hastened by their isolation, more 
or less complete, in this partly inclosed sea.? 


Ill. THE GEOGRAPHICAL DISTRIBUTION OF THE MACROUROID 
FISHES OF THE PHILIPPINE AND ADJACENT ISLANDS. 


There are now known about the East Indian and the Philippine ~ 
Islands no fewer than 75 or 76 species* of the Coryphaenoididae. 
In no other area of similar size is there known a fauna comprising 
such a numerous and varied assemblage of these fishes. 





1 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51,.1916, p. 107. 

2 Some of the species range northward to southwestern Luzon. 

’ Including the three subspecies of Hymenocephalus striatissimus ; 69 of these species 
were obtained by the Albatross. 
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1. COMPARISON WITH OTHER FAUNAS. 


For the purpose of our faunal analysis there are three other 
regions suitable for comparative study in this family; these com- 
parable faunas are the Indian, the Japanese, and the Hawaiian. 
As might be expected, these four faunas are more closely related 
to each other than they are to the fauna of the eastern and northern 
Pacific, or to that of the northern Atlantic, the other regions where 
an extensive exploration of the continental shelf has been made. 

But few of the many species of Macrouroid fishes belonging to 
the East Indian-Philippine fauna are known in other regions. 
Careful comparison has led us to conclude that not one of these 
species is known about the Hawaiian Islands. Four of the species 
are identified by us with Indian forms, without actual comparison 
of material in any case. These are: Bathygadus furvescens, Bathy- 
gadus multifilis (%), Ventrifossa petersonti (%), and Lionurus 
pumiliceps.. Eight species are identified as also Japanese: Gado- 
mus multifilis, *“Coeclorhynchus parallelus, *Hymenocephalus  s. 
striatissimus, “Ventrifossa misakia, Lionurus prowimus, *L. spino- 
sus, Trachonurus villosus, and Cetonurus robustus; but those above 
starred ure known in the Philippines only from a few young speci- 
mens taken in eastern Luzon, and the material was too inadequate, 
except in the’case of the Zymenocephalus, to make their identifica- 
tion certain. 

Although so few of the species are identified with those of other 
faunas, many are represented in the three other regions by very 
closely allied or geminate species, as listed in the following tables 
(from which all notably distinct species are excluded). 


1. Table indicating the geminate species occurring in the Hast Indian-Phil- 
ippine region and about the Hawaiian Islands. 








East Indian-Philippine species. Hawaiian species. 

> | 
BAthY GAGS SHONGICEDS Bact as esate take ae ne ee eae othe See Tee cer cee B, bowersi. 
Gadomus MUltifilis ss. 3o Bee see ee ee coe Aa oe So ee ete sere | G. melanopterus. 
Hy menocepnalus GTACWISz5 moc one ae se sear cae eee e Ee ee ee Sone | H. tenuis. 
Ay menocephalus Mascens acc cacwics sasehe see enede meee eeacae sccesee aeeisenceee H, striatulus. 
EXOVUTUS: DUMTUICEDS Bee Soinie e lnttipaxlosicne oe laeiwicet See seneeen ese oameeieeeee L. gibber, 
Maigeocephalusinignesceng os. Fas jane: aan cte koa oe eRe eee ce aoe eece ae M. acipenserinus. 


TrachOnUrus: ViINMOSUs B22 Sooteee sees tans Javieee eeinc chee Mate remeae a eee tee Sea | T. sentipellis. 


1It is possible that Coelorhynchus parallelus and Malacocephalus laevis, or allied forms 
. of these. should be included. 

2 Very close also to B. coftoides from near New Zealand and the Kermadec Islands. 

3 Occurs also in Japan and probably in the Indian Ocean. 

4 Occurs also in the Indian Ocean. 

5 Very close also to M. tenuicauda of the Panama fauna. 

6 Oceurs also in Japan; close also to Atlantic species. 
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2. Table indicating the geminate species occurring in the Hast Indian-Philippine 
region and in the Indian fauna. 





East Indian-Philippine species. Indian species. 
Coe ens asprellus PANN wes Se os oe ee ee DE MBS Sec ne o _ ©. hoskynii. 
POTEET EG SCMMSCLUCN Tae ce coin cae ne ae | Hoe aeeeet = See eee a ae na 
Coryphaenoides tydemant..-.-----.----.--2<-- 20+ == 5-2 58e- 5 seen sn == === == pe: eee 
QHEUUERUNCRUSIS TAM Dee se oe eons 5-2-5525 an eeeeaeeeeee res ..| C. flabellispinis. 
.| L. brevirostris. 








TATA AESHPMNTI TUNG eee Se aa eet ano eine se, alci= iene eee eee 


DUI REDRE LAUR CUES TUS ets <a as an nin nmn oon ae a ee eee ae a a= | 
} 


M., microstomus. 


3. Table indicating the geminate species occurring in the East Indian-Philippine 
region and the Japanese fauna. 








East Indian-Philippine species. | Japanese species. 

| 
PPO TU SILETHACILOTUSS Roane eae SROs Soon oe oe eee Se eas wee ee ane sie aaa al | G. colletti. 
Coryphienvides MicrOpSs- 2. -< 2220.2 sca 2 nea ne ems ene en = ees o= === ene | G. marginatus. 
veloriiieies cher eee eee te ete Sone Ss San Se {6 ppodienie = 
Coclorhynchus:commutabilis...--.-2--5 - << .-=- 2222-2 2-3 --5c-- ose -e =e e=2-=- | ©. japonicus. 
Hymenocephalus s. striatissimus }........--.-..--------------+--++--2+2----* | i 
Aymenocephalus s. torvus.----- Be a aS? eee apne Seat alae anes H, s. striatissimus. 
DELO IREMLOCE Pin DAES: EY Clean ne eal aint ee ao ae ree aa sce = | 
EA TIEN OCE DILQUUS MRISCETDS «(n= sores 3 aeons = ee =e ae ila H, lethonemus. 
EG TENRUCEPES ONTUULUUES © 22 = ySn2 a= aloe = Se eS win Ee | H, papyraceus. 

V. garmant. 


Ventrifossa divergens...-.....-------------------------- 2222 eter eee e reece | 
Tonurus evides—_ .- =<. - 2 «2 see = 2 2 2 ee = = nn eee | L. condylura. 
SEATTLE PITY CS eet eee eel nae ee eae ae) =e | L. cetonuropsis. 


1 Each of the three subspecies of distinct distribution. 


It is thus apparent that the Macrouroid fauna most nearly related 
to that of the East Indies and the Philippine Islands is the fauna 
of Japan, which is probably largely derived from the southward.* 
These two faunas contain the largest number of species common to 
both, and they contain the largest number of geminate species; but 
this is not the only reason for considering them more closely related 
to each other than either is to any other known fauna. As corrobo- 
rative evidence we may note that the Coelorhynchus notatus group 
of species from the Philippines and East Indies finds its only close 
relatives in C. jordani and C. kishinouyet of Japan, and that the re- 
markable subfamily Macrouroidinae is represented by but two 
species: Macrouroides inflaticeps of eastern Luzon and Squalogadus 
modificatus of Japan. In addition to I/acrouroides and Squaloga- 
dus, there is but one genus not common to both regions, no repre- 
sentative of M/ataeocephalus being yet known from Japan. 


2. ANALYSIS OF THE EAST INDIAN-PHILIPPINE FAUNA. 


The fauna of Macrouroid fishes in the East Indian and Philppine 
Islands has been compared with the faunas of other regions, and 
found to resemble that of Japan most closely. In order to determine 
the subdivisions of the fauna of the Philippines a distributional 





1 Hxcluding, of course, the three subarctic species reaching northern Japan (Coryphae- 
noides pectoralis, C. acrolepis, and OC. cinereus). 
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table has been drawn up, in which the number of specimens of each 
species dredged by the Albatross is given for eight different regions; 
in addition the six or seven species ' dredged in the East Indies only 
by the Szboga are marked by a cross (X) in the column for that 


region. 


Indies for the Macrouroid fauna, 
Ten columns are used, corresponding to the following regions: 
1. Known also from the Indian fauna. 


2. East Indian subregion. 


No attempt is made to define the subdivisions in the East 


3. Tawi Tawi (or Sulu) Archipelago, and the Gulf of Davao, 


southern Mindanao. 
Se dake Ope mat tae 
4. Philippine subregion (4¢. 
. Eastern Mindanao. 
Eastern Luzon. 


a1 ot 


Formosa. 
Off Hongkong, China. 


Sen 


w.). 


Northern and northwestern Luzon. 











10. KKnown also from Japan. 
Distributional lists of the species. 
| é 
| Regions. 
Species. i 
1 ae eames | 5 | 6 7 
: | | — 

| | | 
Bathygadus spongiceps..............----- eee iO ataey ed | 2 | = Lae ib. haar eed 
Bathygadus filamentosus .........-.------|------ Ay | alos ee shen Satayie wise Bia fee me el ealesare 
Bathygadus entomelas-. 22 = se. 2 5e24- Semele oe ane ahs ot aileeisae alec [od Bee leseene 
Bathygadus furvescens....-...-....-+-+-- | xX 1H esos | Sill = seas 1 oe ae 
Bathyqadus sulcatus). 222. 22.4 assesses I) ane Oo Ee fee obras Smee jatreceral ancy 
Gadomiusidenticulatus = soos 258 see cae taete lence ee Sis eae eee Dp eres Se 
GOdOMuUs! Magni filiss.ccacsncecn co dee eee so laee oon he eee ee eae DUseeccel oases 
Gadomusintroniger vases cceenime oe eae eel eee U2 ora = he sae Agee eel 
Gadomus multifilis....... nist siete aioe eels ae eco Zi \exee sstesen ce sexer « eee 
Machour0id es tapiiticena omy. pode ae ee een eine as |ecee eel eo ees soccer eaeeee Hees eal Feotoyese 
Cory phaenoides paradorus.........-.----- [ee cee eee erence VS Seco ce lleeiseee Ie aeoee 
Cory phaenoides: dupiuse. 542252 ~ ve scce cuee en okae lace eceloet aes 1a Setestact ee serie lemaeels 
Cory phaenoides asprellus.............----|\..-.-- REL eects Pee Soe bane eae ol cae 
Cory phaenoides semiscaber..........----- | oeteraal ites Ae ete. creel AU gaeretallseeeelcoeeee 
Coryphaenoides tydemani.............---- Rigi, Soe AN ae lece| Sesese eects \eaicieere| sistem z 
Coryphaenoides microps........-.-------- Jae ates zee Pec comel ae sere e8ar se | 1S eg 
Coryphaenoides hyostomus....-..-.---.--|.----- 3 | See qi eer Seis eae [eee 
Conyphaenoides heyningent rose aaeree nace meee: ur ls eee eaeneleeee ee | see ae steerer | 
Cory phaenoides aequatoris..........------ jae eeee PDs wcce|aetemcs| cece oe Vso. tis \aateaet 
Coryphaenoides orthogrammus........---- eee Zales ae galceaacllee aac Sanh all ecceee 
Coryphaenoides camurus.......-----+---+ | Pes al mee ae Pee ar piG lie eas ee ae a Ree | 
Coryphaenoides sp. Weber..--.......---..|-.---- SO te Sie o| Seioentel sane (cence |S secoe | 
Coelorhynchus argentatus...........------ eae x 13 Del adeesl Sosa eee 
Coelorhynchus quincunciatus.......-.---- eet etter eases Ta eee ser i eeacterae 
Coelorhynchus thompsoni...........------ Wes aaa Pee eae Br ee eae eee te Sie 
Coelorhynchus maculatus.........-.------ lo oueae t04|eoneee Di \iraleaee [steeee listeiscies 
Coelorhynchus velifer.......-.-++-.0--+0-- Veichovois | aera oral teers LO Fishers) meee | ats stort 
Coelorhynchus sexradiatus..........-.-.-- Wage $2 | is ae ee Ue ee, S| ees SB eee 
Codlorhynchitts Movatus 2/52 sosaemaee se seca pooeene tees Is | Soh Seebeeetcc secessleeerice 
GOcLoriajnchits (rie ellavus= see se sce ee ese eee lee ees Le sense geet ence cee 
Coelorhynchus dorsalis... ..--2-2.c0p2--0-- las iaforel ee.c.ac.cl maces hoa tae wee oeteeecee 2 
GOGLOTRY NCES OT GUS acsacsee scone sees ere secee ox 9 LO cuenta tie teeta cae 
Coelorhymenus anacr ole Disc. tc0 oe sen oo ree cee aee eee Din esse clases beet 
COELOTHYNCHUS CINGIUATUS=. 95: ces aoa ekclceme eee de eee ten ces Peon ee eee eee 1 
Coelorhynchus platorhynchus......----.-.|.----. Welose sae Jc lee Seam: | Lal ettererel 
Coelorhynchus acantholepis..........-....|..-+-- Asia sae el Sealant | Seoama| selon oe 
COCLOV TY MEWUS COTINGEN cntanrelareanicieneles = na are eeiee laeeine alee h Ue Soca lose He 








1 Possibly one or two others should be included. ; 
2 Known only from depths greater than 700 fathoms; owing to the paucity of dredge hauls at such 
depths these records may have little significance; the same is true, to a somewhat lesser degree, of the 
distribution of Mataeocephalus adustus and Cetonurus robustus. 
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Distributional lists of the species—Continued. 





Regions. 





Species. 


Coelorhynchus smithi..........-..------- 
Coelorhynchus radcliffei - 
Coelorhynchus weberi..--..- 
Coelorhynchus commutabilis.. . 
Coclorhynchus macrorhynchus . 
Coclorhynchus acutirostris....- 
Coclorhynchus parallelus. . ass 
Coclorhynchus spinifer .....5....-------- 
Hymenocephalus gracilis .............---- e 
Humenocephalus longiceps..-......------ a 
Hymenocephalus longipes......-...------ 
AHymenocephatlus striatissimus.....-..---- 
Hymenocephalus s. striatissimus......---- os 
Hymenocephalus s. intergrades......-..-.|..---- ae 
Hymenocephalus s. torvus.........------|------ 
Hymenocephalus s. intergrades, nearest 
BUGEGET Fe eae nace eee casa ae soe earinee eas 
Hymenocephalus 8. aeger......-.-.-.------ 
Hymenocephalus grimaldii.............-- 
Hymenocephalus nascens...........--.-- 
Hymenocephalus barbatulus......-.-.---- 
Malacocephalus ?laevis............------ 
Malacocephalus luzonensis ............-- 
Ventrifossa macronemus .......--.------- 
Vener fossa Mis@htWas sca % Oe Joee o2tccce - 
Ventrifossa petersonii ........---------.-- 
Ventrifossa nigrodorsalis ...........-.-.-- 
Venini{Ossa- diver gens... a2. 22.260 soe ee 
Ventrifossa nigromarginata....-......-..- 
METITI (OSS LUC ET Arete ene ine orc el ae 
EAONUTUS PIOTIMUS 5 6.2.2.2 2.5. lene es 
TROTUTUS: 8 FINOSUS! a e.cenies © a0 yee J oeee coe 
Eaonurus infranudis..< 2... .2220--.05002 
TAOMUTUS CVIGES: <2. facies s.cnc= ee Seene esos 
PRONUTUSIOULIIUS ono. See ort esse seces 
HAONUAUS PICRON AP) 2% a2 So. =< hess eto e 
Thonurus pumiliceps......-..----2+-s-+00 
PRONUPIS MECITUONS = aoe on ae 5a nee eee 
TAOTUTUS PATUI PES a2 <2 a oc oa Soe ae se 
Mataeocephalus adustus.............--+++ 
Mataeocephalus nigrescens. --.......---++ 
LE OCHONUMILS ULLOSUS n= sean fa) eo aaa 
Cetonurus TOOUStUS. -<..52.502-Secs--t ee 













































1 Known only from depths greater than 700 fathoms; owing to the paucity of dredge hauls at such depths 
these records may have little significance; the same is true, to a somewhat lesser degree, of the distribu- 
tion of Mataeocephalus adustus and Cetonurus robustus. 

2 From western Luzon. 

3 From Palawan Passage. 


A. THE EAST INDIAN SUBREGION, ‘ 


The East Indian subregion alone contains species supposed to be 
identical with those of the Indian Ocean. Many of its species occur 
also in the Philippine subregion, and three are found in Japan— 
namely, Gadomus multifilis, Trachonurus villosus, and Cetonurus 
robustus; in addition to these there occurs in the East Indian sub- 
region a species identical or closely allied with Coelorhynchus paralle- 
lus of eastern Luzon and Japan. Gadomus multifilis was also 
dredged off eastern Luzon, but Cetonurus robustus was not obtained 
in intermediate localities. Of these four species 7rachonurus villosus 
is the only one known from the Philippine subregion; the other 
three East Indian forms, found also in Japan, if now connected with 
the Japanese population of their species, are probably so connected 
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\ 
along eastern Luzon. The East Indian species Lionurus evides is 
closely related only to LZ. condylura of Japan. 

Only 11 species were obtained about the Sulu or Tawi Tawi Archi- 
pelago, which separates the East Indian and the Philippine sub- 
regions: 7 are found in the subregions on both sides, while 3 species? . 
were not dredged elsewhere; the Lymenocephalus striatissimus of 
the Tawi Tawi region is intermediate between the East Indian //. s. 
aeger and the Philippine /Z. s. torvus, but nearest /7. s. aeger. 


BR. THE PHILIPPINE SUBREGION. 


This subregion includes the waters about the central Philippine 
Islands, north of the Tawi Tawi group, and south of west-central 
Luzon, and exclusive of the Pacific Ocean along the east coast of 
Luzon. While sharing many of its species with the East Indies, 
this subregion is inhabited by a number of peculiar and often singular 
forms: Bathygadus sulcatus; Gadomus magnifilis; Coryphaenoides 
semiscaber (representing the East Indian C. tydemanz) ; three species 
of Coryphaenoides, each known only from its type dredged in the 
depths of the Jolo (Sulu) Sea—namely, C. paradoxus, C. dubius, and 
0. camarus; Coclorhynchus quincunciatus® and thompsoni, C. veli- 
fer, C. macrolepis, C. carinifer, C. acutirostris; Hymenocephalus 
gracilis (closely related to the Hawaiian HH. tenuis); H. longiceps; 
i. s. torvus (representing HZ. s. striatissimus of Japan, Formosa, and 
eastern Luzon, and /7. s. aeger of the East Indies; intergrading with 
striatissimus off northern and northwestern Luzon, and with aeger 
about the Tawi Tawi group) ; Malacocephalus luzonensis*; V entri- 
fossa macronemus (most nearly related to V. misakia of Japan and 
eastern Luzon) ; Ventrifossa lucifer; Lionurus decimalis. 

The Philippine subregion appears to lack certain species of the Kast 
Indies, as the Albatross failed to obtain them during months of in- 
tensive dredging within the limits of the subregion. ‘These species 
follow: Bathygadus filamentosus, B. entomelas, Gadomus multifilis, 
Coryphaenoides asprellus, C. tydemani, C. heyningeni, C. aequatoris, 
C’. orthogrammus, C. sp. Weber, Coelorhynchus platorhynchus and 
acantholepis, Hymenocephalus s. aeger, H. grimaldii, Malacocephalus 
2 laevis, Lionurus infranudis, L. evides, L. vittatus, L. richardi, and 
L. parvipes, Mataeocephalus adustus, Cetonurus robustus. 

In contemplating such a peculiar fauna occupying a comparatively 
restricted area, one is led to examine the hydrographic data of the 
region to determine whether the physical conditions of life may be 
obviously unusual. Such an examination does, in fact, indicate that 
the basic conditions of depth and temperature throughout this sub- 
region are in peculiar relationship to each other. Briefly stated, the 





11The closely related Coelorhynchus sexrradiatus, C. notatus, C. triocellatus. 
2 One specimen also dredged off eastern Luzon. 
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region consists largely of a partially inclosed cup, broken up by 
islands to the northward, and communicating with more open bodies 
of water only by narrow channels, much shallower than the depths 
of the Jolo (Sulu) Sea, which in consequence are rendered peculiarly 
warm. The temperature records of depths greater than 400 fathoms 
vary little from 50° F., and nowhere was the temperature found to 
fall as low as 49°, although depths of over 1,000 fathoms were in- 
vestigated.* 

At the northern end of the Philippine subregion, in sth China Sea 
off southern Luzon, it was found that the temperatures do not re- 
main warm at greater depths. Here the fauna resembles, in general, 
that of the moderate depths to the southward, and as it contains no 
additional northern elements we consider it a derived portion of 
the Philippine fauna. It is characterized particularly by the ex- 
clusive or nearly exclusive occurrence of Coclorhynchus velifer, C 
macrolepis, and C’. carinifer.2, Of the other species peculiar to the 
Philippine subregion, this northern district shares with the south 
only Coclorhynchus thompsoni, Hymenocephalus striatissimus torvus, 
and Ventrifossa lucifer (one specimen), fishes inhabiting the mod- 
erate depths. The remaining fishes inhabiting the China Sea off 
southern Luzon are not among those peculiar to the Philippine sub- 
region.® 

To the westward of Japan there lies a sea (Sea of Japan) which is 
surrounded by a rim which is not at any point depressed as much 
as 100 fathoms below the sea level. The straits which connect the 
Sea of Japan with the Pacific aré thus above the normal bathy- 
metric range of Macrouroid fishes. This Sea of Japan is geographi- 
cally somewhat analogous to the area of the Philippine subregion 
just discussed, but faunally it differs strikingly in the fact that 
Macrouroid fishes “ were not to be discovered in the Sea of Japan nor 
the Gulf of Tartary, although numerous and successful hauls of 
the trawl were made at the appropriate depths”; but “they were 
found in the Okhotsk Sea and everywhere to the eastward of the 
islands.” 4 

Cc. THE EAST COAST OF MINDANAO. 

The only species obtained in the Pacific Ocean off eastern Min- 
danao is Zymenocephalus barbatulus, unknown elsewhere, but closely 
related to #7. papyraceus of J apan. 


1An unusually heavy degree of pariatient noted among these fishes is probably to be 
correlated with the lack of currents in this comparatively warm inclosed sea. 

2The distribution of Malacocephalus luzonensis differs from any of the others: it is 
known from three specimens from southern Luzon, one from western Luzon (taken with 
intergrades between Hymenocephalus gs. striatissimus and H. s. aeger), and one from 
eastern Luzon. 

8’ Two species, known also from the East Indies and from off eastern Luzon, are known 
from the Philippine subregion by a single specimen: A specimen of Gadomus introniger 
was dredged off southern Luzon, and one of Lionurus pumiliceps off western Luzon. 

4 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 135. 
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D. THE EAST COAST OF LUZON. 


In the Philippine subregion, already discussed, we find among 40 
species present only two species which occur also in Japan. On 
the east coast of Luzon, however, out of a total of but 20 species 
known to inhabit that region 5 species are also found in Japan. 
Of these five species but one or two? occur in the East Indies and 
none belong to the fauna of the Philippe subregion. The 
typical Japanese subspecies of MZymenocephalus  striatissimus 
ranges southward to eastern Luzon, but is exclusively represented 
in the Philippine subregion by ZZ. s. torvus. The most remarkable 
of all Macrouroid fishes, Wacrouroides inflaticeps, which 1s known 
only from the type dredged off eastern Luzon, finds its sole ally in 
Squalogadus modificatus of Japan. The four species which range 
from the East Indies as far north as northern Luzon occur on both 
coasts of that island. Of the 10 remaining species of eastern Luzon, 
6 are found also both in the Philippine and the East Indian sub- 
regions, while one specimen each of 4 species were obtained, two of 
which are characteristic of the Philippine subregion, one is charac- 
teristic of the East Indian subregion, and a fourth is known else- 
where only from northern Luzon. 


E. NORTHERN AND NORTHWESTERN LUZON, 


The seven species known from this region show the following 
relationships: 

1. Coryphaenoides microps, known also from southeastern Luzon. 

2. Coelorhynchus dorsalis, unknown elsewhere, but representing 
the C. notatus group of the Philippine and East Indian subregions. 

3. Coelorhynchus cingulatus, a very distinct species known also 
from Formosa. 

4, Coelarhynchus weberi, more closely related to C. productus and 
C. anatirostris of Japan than to any of the numerous species occur- 
ring to the southward. 

5. Hymenocephalus striatissimus, intergrades between HH. s. stria- 
tissimus of Japan, Formosa, and eastern Luzon, and /7/. s. torvus of 
the Philippine subregion.’ 

6 and 7. Hymenocephalus longiceps and Ventrifossa divergens, 
known throughout the region both to the-northward and the south- 
ward. 

F. FORMOSA, 

In addition to Coelorhynchus cingulatus and to Hymenocephalus 
s. striatissimus, discussed in the preceding section, there are known 
- from about Formosa but two species, Zymenocephalus longiceps and 
Ventrifossa nigrodorsalis, species of wide range to the southward. 





1 Bathygadus multifilis and perhaps Coelorhynchus parallelus. 
2 One specimen of Malacocephalus luzonensis was obtained off western Luzon within the 
range of these intergrades. 
‘ 
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G. CHINA SEA IN THE VICINITY OF HONGKONG. 


Three of the species obtained here—namely Hymenocephalus 
longiceps, H. nascens and Ventrifossa nigrodorsalis, occur through- 
out the East Indian-Philippine region, while the fourth, Zymenoce- 
phalus striatissimus, belongs to the typical subspecies found also off 
Japan, Formosa, and eastern Luzon. 


IV. SYSTEMATIC DESCRIPTIONS. 
Family CORYPHAENOIDIDAE. 


Subfamily BATHYGADINAE. 
Genus BATHYGADUS Giinther. 


A detailed study of the various species of Bathygadus has led us- 
to conclude that all of the described species are valid,! and further, 
that, in so far as known, they are of localized distribution. In ad- 
dition to the two species we are now describing, we have examined 
all of the twelve species hitherto known with the exception of two: 
B. cottoides and B. melanobranchus. 

The species of Bathygadus form a well-graded series, by which 
those with excessively wide and cavernous heads are connected with 
those having comparatively firm heads. At the two extremes of this 
series stand B. bowersi and B. macrops. These two species are of 
very dissimilar appearance, but their reference to the same genus 
can be justified by the existence of such intermediate species as B. 
filamentosus. es 

An attempt has been made in the construction of the following 
key to indicate the mutual relationships of the species. 


KEY TO THE KNOWN SPECIES OF THE GENUS BATHYGADUS. 


a. Orbit? decidedly less than two-thirds the interorbital width; head exces- 
sively wide and cavernous; scales on mandible in a single series*; no 
ANS OG ess Se ae IR > eee eee eo Somes a a TE (BATHYGADUS). 
b*. First dorsal, pectoral and yentral fins without long filamentous rays, 
all being shorter than the head. 

c’. Interorbital width contained less than 3 times in length of head; color 
RISC Weh A Es oe  O a e e  T a P aa el S _bowersi. 

c. Interorbital width contained more than 3 times in length of head. 
@. Ventral fins inserted in advance of pectorals; the distance from 
anus to base of ventrals greater than postorbital length of head; * 

coler blackish brown. 








1 With the single exception of B. dubiosus Weber, which seems to be identical with B. 
filamentosus. 

2 Extreme length between orbital rim on each side as distinguished from diameter of eye. 

® Not verified in B. cottoides. 

4 Verified in B. cottoides from Giinther’s figure. 
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e’. Gill-rakers 6+17; eye half length of snout or of interorbital 


SPRCO- 2 == es SS eS ee cottoides. 
e’. Gill-rakers 5 or 6+19 to 22; eve more than half length of snout 
Or Of interorbital) spaces] =ss2 = eS OnGICC NS. 


dad. Insertion of ventral fins below that of pectorals; distance from 
anus to base of ventral equal to the postorbital length of the head ; 
color light:) 22-2222 tes 2 ee ee A ee favosus. 

b?. First dorsal, pectoral and ventral fins each with a filamentous ray 

longer than the head; color lighter than in B. bowersi or B. cot- 
(01d 68:4 = ee ee SSE eee eS ee antrodes. 
«w. Orbit more than two-thirds interorbital width (orbit 1.4 to 1.6 in inter- 
orbital in B. filamentosus) ; head only moderately wide and cavernous; 
scales on mandible:in 14 or 2 series=— = (MELANOBRANCHUS). 
f*. First dorsal, pectoral and ventral fins each with a filamentous 

ray longer than the head. 
g. Barbel not present; orbit 1.4 to 1.6 in interorbital width; 
about 20 gill-rakers on lower limb of outer arch_filamentosus. 
g. Barbel small, but evident; orbit 1.0 in interorbital width; 35 
gill-rakers on lower limb of outer arch_____-_~~ micronema. 

f?. Fins without long filaments. 

lV’. Barbel absent. 

i’. Ventral with 10 rays; 19 gill-rakers on lower limb of outer 
arch; pseudobranchiae present; interorbital little wider 
than orbjt, 3.7 in head; snout scarcely longer than orbit; 
branchial< cavity, wholly blac entomeldas. 

i. Ventral with 8 or 9 rays. 

7. Orbit shorter than snout. 

k*. 19 to 21 gill-rakers on lower limb of outer arch; 
pseudobranchiae present in adult; interorbital 4 in 
head; branchial cavity wholly black____furvescens. 

k?. 16 gill-rakers on lower limb of outer arch; pseudo- 
branchiae absent in adult; interorbital 3.48 in head; 
coler much lignter, the posterior margins of the 
opercular and gill membranes irregularly lighter or 


WhitiShi 2. Bae 2 ee SU a ees nipponicus. 
. Orbit decidedly longer than snout, about equal to inter- 
Orbital wid (hi ae ee eee melanobranchus. 

h*. A small barbel present. 
- interorbital wider than) eyes=— ==" = garretti. 


I?, Interorbital much narrower than eye. 

m. Inner shagreen-like portion of premaxillary band 
of teeth forming only a narrow border to the 
band; orbit 4 in head; ground color chocolate ; 
iris dark; ventrals with 9 rays; barbel tuber- 
CULG I ee es St ee ee eee SIELC OU Lae 

nm’, Inner shagreen-like portion of premaxillary band 
of teeth about half as wide as the entire band; 
orbit very large, 2$ to 8 in head; ground color 
silvery or gray, including iris; ventrals with 8 

‘ rays; barbeluslender=— == == ee macrops * 


auamore pee species van Batons B. macrops most closely approaches the genus 
Gadomus as defined by us. 
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Subgenus BATHYGADUS Gunther. 


1. BATHYGADUS SPONGICEPS, new species. 


Type-specimen.—Cat. No. 78210, U.S.N.M.: 390 mm. in total 
length, 105 mm. long to anus; dredged at A/batross station 5582 in 
the vicinity of Darvel Bay, Borneo. 


List of stations. 
Depth | Bottom | Number 





Albatross : : e 

: Locality. in tempera- | of speci- 
station. y fathoms. ce eee 
Hy 

2745) China Sea, of southern Luzon: 2 ose s.cas oe ose oon ee a 525 41.3 2 

H54607|/ Or southeast coastiofluzonles soc. se ace ceece seeceeeoee eee ene 565" |sseeee soe 2 
DAG TA |e A. Oe a re eS ete ee Sen a Cais emi oa ces ee ARON Ee eaec ees 1 

HOS cETO tp NOTLMESS LOL 1b OFNCOa a wacta tent eae cclene Berea seek cewiee 890 38.3 1 

5645; ee tktonolrait, near Celebes= 2: asc. sesessceeeec Soe ee eee eee 559 39.2 1 


1 B. Jurvescens was also dredged at this station. 


The body is deep and sharply compressed, thin posteriorly; the 
width of the body across the pectoral bases is two-fifths its greatest 
depth. The head is broad and cavernous; its membrane-bones are - 
thin and papery. The dorsal contour is arched behind the occi- 
put, but concave from the occiput forward to the tip of the pre- 
maxillary spine, which enters conspicuously into the profile; the ven- 
tral contour is angulated more sharply than usual at the posterior 
end of the mandible. The sides of the head are subvertical. The 
orbit is rather small, its length being contained five times in the 
head, or 1.8 (1.7 to 1.8 in paratypes) times in the least interorbital 
width, which is as great as, or slightly greater than, the length of 
the snout, and is contained slightly more than three times in the 
head. The least width of the suborbital space is contained 1.3 (1.3 
to 1.5) times in the length of the orbit. The opercle, as usual, di- 
vides posteriorly into two branches, the upper of which ends in a 
flat and weak spine; the lower branch, also weak, extends across the 
subopercle to an acute tip. The lower margin of the interopercle is 
arched upward more strongly than in the related Japanese species, 
B. antrodes. The posterior angle of the interopercle is produced 
backward in the form of an acutely rounded lobe, which is longer 
and narrower than that of B. antrodes; the tip of this flap is visible 
behind the rounded angle of the preopercle. 

The mouth is oblique and large; the upper jaw extends to the ver- 
tical from the hind margin of the orbit, and is contained 1.8 (to 
1.9) times in the head. The teeth are rather coarse and irregularly 
placed in the premaxillary band, which is margined within by a defi- 
nite, narrow, parrallel-sided area of shagreen-like teeth, extending 
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forward almost to the front of the premaxillaries. No trace of a 
mandibular barbel can be detected on any of the specimens. Small 
inclosed pseudobranchiae are present on all specimens, and are 
located, as in the other species, beside a deep conic pit. The gill- 
rakers are always denticulate along their inner edges, but are 
variable in width and in length; the longest one, near the angle of 
the first gill arch, is contained 1.8 (1.2 to 1.6) times in the orbit; 
the number of gill-rakers is 6+20 on the left, and 6+22 on the 
right side of the type (6 or 5+19 to 21 in paratypes). Four full 
gills are present, the last of which is short, and followed by a slit 
about half as wide as the interorbital space. The branchial aperture 
is continued forward almost to the vertical from the anterior orbital 
margin. Seven branchiostegals. As in B. antrodes, the scapular 





Fis, 1.—BATHYGADUS SPONGICEPS. TYPE. 


foramen, though encroaching eutirely upon the substance cf the 
hypercoracoid, is in contact with the suture separating that bone 
from the hypocoracoid. 

The scales which separate the lateral line series from the front of 
the second dorsal fin are arranged in six horizontal series. Several 
much enlarged scales or scale-like bones are present in the sensory 
canal above the gill openings. The shoulder girdle is scaleless be- 
neath the opercles. 

The first dorsal spine is soft and concealed, but is slender, sharp, 
and about one-fifth as long as the orbit; the smooth second dorsal 
spine is contained 1.6 times in the head; the second pectoral and the 
outermost ventral rays are likewise scarcely strengthened or pro- 
duced. In this respect B. spongiceps differs notably from B. an- 
trodes, in which the three rays are strengthened and greatly length- 
ened. The base of the ventral fin is anterior to the base of the 
pectoral, which is nearly in line with the origin of the first dorsal. 
The distance from the center of the anus to the base of the outer 
ventral ray is contained 1.6 (to 1.8) times in the head. 
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The pyloric caeca were counted in three paratypes. In one there 
were 21, longer than the orbit, but shorter than the interorbital; in 
another, 16, about as long as the orbit; in a third specimen, 17, only 
two-thirds as long as the orbit. 

The color is very dark, the head, belly, and fins being blackish. 
The lining of the buccal cavity is blackish; that of the branchial 
and abdominal cavities wholly black. The wall of the stomach and 
the mesenteries are black, while the intestines and pyloric caeca are 
without pigment. 

B. spongiceps differs widely from B. filamentosus, B. micronema, 
LB. nipponicus? B. entomelas, B. furvescens, B. melanobranchus, 
LB. garretti B. sulcatus, and B. macrops,? in the much wider and 
more cavernous head, correlated with a smaller size of eye, and other 
characters. It may readily be distinguished from B. antrodes® by 
the lack of filamentous rays, by the different form of the interoper- 
cular margin, and by. the decidedly blacker coloration. From 2B. 
favosus™ of the western Atlantic, it differs in the coarser dentition, 
in the more advanced position of the ventral fins, and in the very 
much darker color. It seems to differ from B. cottoidess described 
by Giinther from near New Zealand and the Kermadec Islands (a 
species insufficiently described) in the more numerous gill-rakers 
(5 or 6-+-19 to 22, instead of 6+-17), and in the larger eye, the length 
of which is constantly somewhat more than half the length of the 
snout or the width of the interorbital space. B. spongiceps is closely 
related also to B. bowersi,, an Hawaiian species, from which it 
differs in the lesser width of the interorbital space, which is contained 
more, instead of less, than three times in the head; in the lower 
position of the scapular foramen, and in dentition, the inner shagreen- 
like portion of the premaxillary band not being expanded poste- 
riorly, but forming throughout only a narrow margin to the main 
outer portion of the band. 


1 Gilbert, Bull. U. S. Fish Comm., 1903 (1905), see. 2, p. 661, fig. 258. 

2 Jordan and Gilbert, Bull. U. S. Fish Comm., 1802 (1904), p. 605, text fig. 

$ Vaillant, Exp. Sci. Trav. Talisman, 1888, p. 206, pl. 18, fig. 1; Collett, Poissons de 
I Hirondelle, 1896, p. 88. 

“Gilbert and Hubbs, Proc. U. 8S. Nat. Mus., vol. 51, 1916, p. 151, pl. 8, fig. 1. 

5 Goode and Bean, Oceanic Ichthyology, 1895, p. 423. 

® Jordan and Gilbert, Bull. U. 8S. Fish Comm., 1902 (1904), p. 606, pl. 4, fig. 1; Gilbert 
and Hubbs, Proc. U. 8S. Nat. Mus., vol. 51, 1916, p. 149. 

7 Goode and Bean, Bull. Mus. Comp. Zool., vol. 12, pt. 5, 1886, p. 160; Oceanic Ichthy- 
ology, 1895, p. 420, fig. 352. 

§Giinther, Ann. Mag. Nat. Hist., vol. 2, 1878, p. 23; Challenger Reports, vol. 22, 1887, 
p. 154. 

® Gilbert, Bull. U. 8S. Fish Comm., 1903 (1905), sec. 2, p. 659, fig. 257. 
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Table of measurements in hundredths of length to anus. 

Type. Paratypes. 

PANDO OSSHSATIOMs 2s = Jake oe oe aoe ae ee eee 5582 5648 5467 | 5274 
ous lene GMM ose ine eee ee 390 307+ 285+ | 232 
RenetnutOanusaM aH. 2... coon etc. eee eee eens ee 105 90 | 93 66 
HFG T aE EOL MOA .oc hc Soo fh os Se bin a do Me eta ee 61 66 itl sore 68 
WenP eh OOLDitee soc.) see see nee ssid oats ae bes Soe ae yee 12 Lbs a eae 13 
Wadth ofinterorbital ss ccc sco ee oe ee a ee Oe 21 DOE hte secfen ecee | 23 
Widthvor suborbital.: 227.26 amen eee ee ee 8 Ga aaee te ee | 10 
Orbit to preopercle: 2. 22s e sake cece octane ee eeeeeeeee 31 33 | 30.5 | 34 
Men eth ok Sn GUtis sec os cena tee eae ae eee eee ene 20 20N 5 voNee seer 20 
ength of upper jaw 2. e5 ose tan ae eee re ee ee eee ae 34.5 Sige aca 38 
Depth:of bod yin <2 eS eaace ese eee oe eee ee eee eae eee 44 bOe ia cneeee | 150 
Width ofsbodystsees ease ee case areca eee aeeeeeene 21 20 20.5 | 20 
ASATIS tO =v OntLal aati een ec eI ey ae yee Ee eae eo 38 39 | 41 | 37 
Ventral toend ot pectoraliarchbe ence n= ener nerennes comer 28 29 20) bdo aeons 
Height on secon ddorsalispines ssa se ie en eee ee nee B96 Fei ae Seco ANI | aes te ae 
Length! offirstdorsalibasessstrscnse see oe eee eee aoe eee 20.5 20.5 18 20 
Mengthrottirstpectoral raya. =) ooh etee ae a eeoae eee ee eee 11.5 10.5 ll 11 
engeth: of second pectoral tay, qs sose aa ieee ee eee pean eee Otel asses oe noe 
Scales; ‘above lateralllines see s40 sate ote sae eet eee pean 6 (?) (2) (2) 
Softirays rst. dorsal: see sss a sensencnee ee ce eee mee eeaeee 9 8 8 8 
Werntrali ra ysiccccacct ee tetra sae eee eee ne on eee 9-9 9-9 9-9 9-8 
POCTORALTA VS ey see om ace oye = ee rete tn cae apanele ean e 19-17 18-17 V5-15 [reeietgeee 
Gull-rakers\outerarchi (eit) teem mete occ tne | sere eee eee 6+20 6+ 20 6419 "| 5-F 22 
Gill-ra kers 7outerarchy (nig hit)is cement tees eet nn ope 6+ 22 6+19 6+19 | 6+20 
length) gill-rakers’ 325. So ase eee aa eae ey 7 8 8 | 9.5 





1 Approximate. 2 Probably 6. 


(spongiceps, in reference to the spongy nature of the head.) 


Subgenus MELANOBRANCHUS Regan. 
2. BATHYGADUS FILAMENTOSUS (Smith and Radcliffe). 


Regania filamentosa SMITH and Rapciirre, Proc. U. S. Nat. Mus., vol. 48, 
LOL pd OfGelee22 ations: 

Bathygadus dubiosus WrBer, Die Fische der Siboga-Expedition, May, 1913, 
Di Losi oy toe): 

Bathygadus filamentosus WEBER, Die Fische der Siboga-Expedition, p. 672. 


List of stations. 





p Bottom | Number 
Albatross. * Depth in | 
: Locality. tempera- | of speci- 
station. fathoms. | caret ie 
SRE eB NB ae Nya NIT oh eae | ST S23 
Fire 

5587 | Off east! coast of British North Borneo ...........-.--.-- rere 415 42.3 2 

6619 );| MoluccarPassaeetc use sec ceccmaes see ee cen cen aoc eeeeLes A435 |e cclectoseee 1 

5600) Gulfof, Boni; Mastuindies ist aasacesciccemae acicccceee name aceee ce 540 40.1 1 





eee type station was wrongly located in the original description; it is off the east, not the west, coast 
of Borneo. 


In form, in the breadth and softness of the head, in the size of the 
eye, in the development of the sensory canal system, and in the 
strength of the opercular spines, this species occupies a position inter- 
mediate between the species of the B. cottoides type, on the one 
hand, and those species with comparatively firm heads and large 
eyes on the other hand. 

Our measurement of the interorbital differs a little from that 
given in the original description. As we measure, the orbit is con- 


at i te 
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tained 1.5 times in the least interorbital width, which is contained 
three times in the head. 

The lower margin of the interopercle is but shghtly concave. 
The flap at its posteroventral angle is short and blunt, only its tip 
being visible behind the semicircular margin of the preopercle. 

The inner shagreen-like portion of the premaxillary band of teeth 
extends only along the posterior half of the band. The teeth in 
the narrow mandibular band are of unequal size. 

Seven branchiostegal rays. The small pseudobranchial filaments 
are concealed beneath the skin. 

A single main series of oval, imbricate scales extends along each 
mandibular ramus, but this series is flanked along its outer side by 
a few small scales. The lateral line on the tail runs below the middte 
of the depth, ag in other species. 

The pyloric caeca, 30 in number, are about two-thirds as long as 

_the orbit. 

Lining of the buccal, branchial, and abdominal cavities wholly 
black. 

B, filamentosus is perhaps most closely related to B. antrodes of 
Japan, differing from that species, however, in the narrower, firmer 
head, larger eye, longer fin filaments, more numerous pyloric caeca, 
etc. It is probably related also to B. micronema, an Hawaiian species, 
but differs, in addition to the characteristics mentioned by Radcliffe, 
in the fewer gill-rakers. 


Table of measurements in hundredths of length to anus. 











Type. | Paratypes. 

PATDOINOSGUSLALION sata saosin aac He eesioe eccin So-eierale 5587 5587 5650 5619 
Rorallenstihynemm Seco Mek esac ecds sekecls Sees eeecetiee 1 242 1173 230 1181 
engi Hato anus: MM aca. secs cis ence oecen oe nites s oa sejo ewe 72 

Length of head.........- Bie ol cis Mes eeice mse v kin) iste Geceisee 63 

He UMOMON Gee ease ethane sae eects eae ne melden aoeL Oates 15 

Wadihtofimierorbital-cesascnccek sae ckc nace sacecets seaceccen sets 22 

MACEDO ESODOLDital ecea eee eteac thee s cee emcees ack eee 10 

Orbit TOMMreOPelCle@sce nee see stomice Nee ce tale Gr oeieiecniacismae es cine 31 

LEN FLMIONSNOULS wee sesamiae sce see sweet e a ict moe cence a neiese eee 20 

Ren PEMOGUPPeLN A Wee Snserm nn -ooen = deena cin tine cin seinence sans ce 39 AO Meise mito Menace estes 
Wepthholpodyrcss steer oa oe oe Seen au ete coma wee nen amtelec AS TA pees ees eee Le een 
ISH Ola Nala seetclarct a fe Seine = oa seco Somee soe eiclaeinieciemiee vices 7.5 LOG Seetece ee hese okies 
FAMILIES CONVCM tM ALS Selec icc crete ereelasnos sat awenen. oe ewsctas eb Beamaed BOSD ME eeae eee leo cee eee acces 
Ventralitoiendof pectoral girdle. <: S225. 6-2. oe aoe snc oes ones BOVE Soe ote el Cae sce meee pee tees 
enetiolAnstsdorsal: DASGss- 5.22 sce See ae ccacanic see ene one 16 AG) |e tele fees |dece cceacts 
eneta:- O1nrs, pectoral Tae 2a J sce Loews decene Seelaea sec beree eee Dap | tat Sc tase sincere acl] eee ae 
eneiarotsecond pectoraliray {io cease. ce oes sean ce eave ee Dees ete ae mere inttoxacencs lee ae nieeies 
Renethlofphirdl pectoral rays csseeccs-5 oxiche sos sckenseeceeue ek Adie! ol Socrates mecie tic cine oilers sais neces 
(Bene thior Outen Veniral Tay ocr. caenin eee te et nie cet Sones MG Efe pee aicet anislomt sens =e tfat one ences 
Meneihrotsccondyventrall ray. foe ce aces see emeen ee mechecne one Bere) eosascee etc eae eas 
Scalesaboveaterallines so: seen mec s\smatace aes eset ace Ss eeiseree MPa ss meee 7 7 
Soitmayemfirsdorsaleca. ce sces ene a siete eee cece eae Bho 9 at | Reehee a 
WWemtraleratysis soos amectwe . 5 ea ncise mate Socee een te eae ee 8 8 | 8 8 
IRECLOTAL MANS: aac ise 5a oe stole on See Sel eee Ee sone clea cine ub eee 15 LOM eeicissemtic| sos ce = seta 
Gillerakersmlett Side. 27... 2s... abe a aetna te einer ok ec neicmee cel S6-+-20 GAGs Seek ee ee 6+20 
Gillcrakers) might sid eek -2).4.c, 25) sere meen ta tink woe Me tmecncieea asec cen Get 2 OM ateveratencattetey ate ete eral iets 











1A pseudocaudal developed. 


(filamentosus, in reference to the long filaments. ) 
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3. BATHYGADUS ENTOMELAS, new species. 


Type-specimen.—Cat. No. 78211, U.S.N.M., a female specimen, 
220 mm. long (a pseudocaudal developed), from Albatross station 
5619, in Molucca Passage, East Indies; depth, 435 fathoms; dredged 
with a specimen of B. filamentosus. 

The body is more slender and less compressed than in B. spongi- 
ceps, the width over the pectoral being more than half the greatest 
depth. : 

The head, though wide and cavernous, is much narrower and less 
spongy than in the species of the subgenus Bathygadus. 'The dorsal 
contour, not strongly arched behind the occiput, is straight from that 
point forward to the tip of the premaxillary spine; the evenly curved 
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Fic. 2.—BATHYGADUS ENTOMELAS. TYPE. 


ventral contour is less strongly angulated than in the species of the 
B. cottoides type. The orbit is larger than in the preceding species; 
its length is contained 4 times in the head, or 1.1 times in the least 
interorbital width, which isequal to the length of the snout; inter- 
orbital 3.7 in head. The least suborbital width is contained 2.4 in the 
interorbital. The two limbs of the opercle end in very weak spines, 
the upper of which is flat; the lower, slender. The interopercle is 
formed much as in B. antrodes, having the lower margin concave, 
and the bluntly rounded posterior flap just visible behind the pre- 
opercular margin. The mouth is only moderately oblique, more 
nearly horizontal than that of B. cottoides and its allies. The upper 
jaw extends slightly beyond the vertical from the hind orbital mar- 
gin, its length being contained 1.8 times in the head. The teeth, simi- 
lar to those of B. spongiceps, are coarser than those of B. furvescens; 
the mandibular band, which is about one-third as wide as the pre- 
maxillary band, is composed of bit two or three irregular rows of 
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teeth; the premaxillary band as usual consists of two portions—an 
outer one, with rather small teeth, which become decidedly smaller 
posteriorly ; and an inner, shagreen-like portion, which extends along 
the entire inner length of the band, becoming widest below the front 
half of the eye, where its width is 0.03 of the length to the anus; the 
band narrows abruptly on its posterior third. No trace can be de- 
tected of a mandibular barbel. The pseudobranchiae, which form a 
series one-fourth as long as the orbit, are located beside the usual 
conic pit. The slit behind the fourth gill-arch is only half as long as 
the orbit. Branchiostegals, 7; gill-rakers, 5+20 (left) ,or 5-+21 
(right), denticulate on their inner margins; the longest gill-raker is 
half as long as the orbit. The branchial aperture is continued for- 
ward ventrally to a vertical crossing the orbit before the pupil. The 
scapular foramen lies wholly within the hypercoracoid, but is in con- 
tact with the suture between that bone and the hypocoracoid. 

The scales are in eight series from the origin of the second dorsal 
to but not including the lateral line series; the scales are thin and 
cycloid; they are in two series on the mandible. The shoulder 
girdle is covered by a naked membrane beneath the opercles. 

Fin-rays—first dorsal, II, 8; ventrals, 10; pectorals, 17 and 18. 
The first dorsal spine is slender and concealed; neither the second 
dorsal spine nor any of the pectoral rays are strengthened or pro- 
duced. The outer ventral ray probably failed to reach the anus. 
The base of the ventral is but little anterior to the origin of the 
dorsal and the insertion of the pectoral. 

Pyloric caeca, thirty-five, shorter than the orbit. 

The color in alcohol is light brown, becoming blackish on the 
belly and on the jaws and the gular and branchiostegal mem- 
branes, The ventral fins are blackish; all the other fins are dusky. 
The lining of the buccal cavity is blackish; that of the branchial 
and abdominal cavities wholly black; the walls of the stomach are 
black, but the intestines and the pyloric caeca are pale. 

The relationships of this species are indicated in the preceding 
key. It is apparently related, though not very closely, to the 
two Japanese species of this subgenus—B. nipponicus and B. gar- 
retti. It differs from the Atlantic B. melanobranchus in the more 
numerous ventral rays, smaller eye, and other characters. It is 
closely related also to B. furvescens, but differs from that species 
in numerous details: the ventral rays are more numerous (10, in- 
stead of 8 or 9); 8 instead of 7 series of scales separate the front 
of the second dorsal from the lateral line; the color is much lighter. 
especially on the fins; the walls of the intestines are not pigmented ; 
the body is less strongly compressed, the width of the pectoral bases 
being contained less than, instead of more than, twice in the depth; 
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the head is of firmer texture; the distance between the head and 
the anus in B. entomelas is equal to the length of the head behind 
the anterior nostril, but in B.-furvescens is equal to the length of 
the head behind the middle of the eye; the teeth are coarser and 
in narrower bands on the jaws; the scapular foramen pierces the 
shoulder girdle at a lower point, being in contact with the suture 
between the hypercoracoid and the hypocoracoid; and, finally, the 
orbit is noticeably larger, although the type has been compared, in 
the preparation of the following table, with both smaller and larger 
Philippine specimens of B. furvescens. 


Table showing size of orbit in Bathygadus entomelas and B. furvescens. 








entomelas. Jurvescens. 
Orbitin heasdsckeees ts ede ee ese ee ee eee eae ae Sok bees eae eae 4.0 4.5 to 5.0 
OT DUE SEES YN OEE Cre sea rere re ace ae ees me eae SrA tee eae 1.2 to 1.35 
Orbitimimntberorbital saat soci itt are ee tes ae es eter Foleo etter seer 1 12 
Orbit Wi POSTOL DIA ee ae eek eee ce aera alee eee ore ite sete te ee 1.9 2.2 to 2.6 





Measurements in hundredths of length to anus (84 mm.).—Length 
of head, 59; length of orbit, 16; least distance between orbits, 17; 
least suborbital width, 7; distance between orbit and preopercle, 29; 
length of snout, 18; length of upper jaw, 34; depth of body, 41; 
width of body over pectoral bases, 26; distance from origin of anal 
to center of anus, 7; from anus to base of outer ray, 39; from ventral fin 
to anteroventral end of pectoral girdle, 27; length of first dorsal 
base, 17; length of longest gill-rakers, 8. 

Only the type-specimen is known to us. 

(entomelas, in reference to the wholly black branchial cavity.) 


4. BATHYGADUS FURVESCENS Alcock. 


Bathygadus furvescens Atcock, Journ. Asiatic Soc. Bengal, vol. 48, pt. 2, 
1894, p. 128; Illustrations of the Zoology of the Investigator, Fishes, 
pl. 16, fig. 1, 1895; Desc. Cat. Indian Deep-Sea Fishes, 1899, p. 121. 

Bathygadus melanobranchus Brauer, Die Tiefsee-Fische, 1906, p. 272.— 
WEBER, Die Fische der Siboga-Expedition, May, 1913, p. 112. 

Contrary to the suggestion of Alcock and to the opinion of Brauer, 
this species appears to be distinct from the Atlantic B. melano- 
branchus Vaillant, having a decidedly smaller eye, according to the 
measurements of Vaillant, Collett, Alcock, and Brauer. Our study 
of the material which is here referred to B. furvescens strongly con- 
firms the view that the two species are quite distinct. 

For the purpose of more accurate comparison we present a descrip- 
tion of our Philippine specimens, which were collected at the fol- 
lowing stations: 





1 Vaillant, Exp. Sci. Trav. Talisman, 1888, p. 206, pl. 18, fig. 1; Collett, Poissons de 
L’Hirondelle, 1896, p. 88. ; 
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: | Bottom | Number 
Albatross oa Depth in | + =e saree 
station. Locality. fathoms. | a | eae 
OS uisse | Coane | 

LAB AS te OASt Ol. MNIZON a. $< 6 obo ncctes Se woe Se eigen cae ese eeee= | 565 Sersiae ee | 1 
5495 | Between Leyte and Mindanao...............-..---.---------- 976 | 52.3 |} 1 

Be 1Sn| Onmortienttalindanaos.. coe. sce sae seine aed renee ee eee 2) Pee co<-r| | 
5526 | Between Siquijor and Bohol Islands..........-.-.-.-.-------- 805 | 52.3 1 
S6Oe le GlKorelominl ;@cleneS==. 2- . >... ooceee aceeioesiee ems eames TOO Soe ee cee 1 

| | 
1B. spongiceps was also dredged at this station. 2 About 700. 


In the form and the texture of the head this species occupies a 
position intermediate between B. entomelas and B. filamentosus. 
The body is compressed more strongly than in B. entome/as, but less 
strongly than in B. filamentosus, the width across the pectoral bases 
being contained about 24 times in the greatest depth of the body. 
The length of the orbit is contained from 4.5 to 5.01 times in the head; 
2.2 to 2.6 times in the length of the head behind the orbit; 1.2 to 1.35 
times in the snout; and 1.2 times in the interorbital width. The 
length of the snout and the least interorbital width are each contained 
from 3.6 to 3.8 times in the head. The least suborbital width enters 
2.2 to 2.3 times into the interorbital. The opercle ends posteriorly in 
two weak spines, only the tips of which are exposed. The form of 
the interopercle is like that of B. entomelas,; its posterior flap is just 
visible behind the preopercle. Length of upper jaw, 1.8. The teeth 
are finer than usual in Bathygadus; the premaxillary band is 0.2 as 
wide as the orbit; its inner shagreen-like portion is narrow and not 
strongly differentiated from the outer portion; the villiform teeth of 
the mandible form a band nearly half as wide as the premaxillary 
band (the dentition is quite different in B. entomelas). The barbel 
is absent. Pseudobranchial filaments are constantly present; the slit 
behind the fourth gill-arch is shorter than the orbit. The scapular 
foramen pierces the hypercoracoid about its own diameter above the 
suture between that bone and the hypocoracoid (determined in three 
specimens; both sides examined in one). 

Seven series of thin and deciduous scales occupy the space between 
the origin of the second dorsal and the lateral line series. There are 
two series on the mandible, but none on the face of the shoulder 
girdle beneath the opercles. 

None of the fins are greatly produced or strengthened. The 
ventral fin is inserted but little before the base of the pectoral or the 
origin of the dorsal. 

Twenty pyloric caeca, two-thirds as long as the orbit, were counted 
in one specimen. 

The coloration is darker than in B. entomelas. The fins are black- 
ish; the buccal, branchial, and abdominal cavities are wholly lined 


1In the largest specimen. 
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with black; the walls of the stomach are black, and those of the in- 


testines are also pigmented. 2), 
ae 


Table of measurements in hundredths of Len OUT: to anus. 





PANDOLTOSSTSEAULO Ls nym 2 5 hee tas eae eee eee eee 5460 5515 5526 5495 5601 


Potalilen oth wn mM s. 52 6S. see Je dese oc seis ose pelea | seeeeeceee 271 235 203 85+ 
eng thr tO amuUsiiM! WM hose. eee eee see 145 72 62 51 30 
Mera eta OMEN CA e225 lcm ene ase mere aera ee reenter | ey ate ee 63 64 65 66 
en ethrOlOrbitecs. 2a! Ss eee eases Cement eae 12 15 15 16 15 
Wadth/ofiniterorbitel <2 eanee aeceane eaer eet ee 16 18 18 19 20 
Width of suborbitali 222-25 22S ee ee eee oc aca seienieeeee 8 8 9) Milsoeaeesee 
Orbitito)preopercle es -ae. sem ese e eee eee eee 28 31 32.5 OLY Ea Sesemae 
eng thiolSnout ct ao tice.n Nast taints Seniesa clei 18 17 18 1 Oe ae ee eee 
Menieth of Upper laweaeesenes ae ee eee 33.5 36 37 37 36 
Depth of body sass vate ee cee sae sates oer |e Gr eeee 45 47 46th oe 
Width: of bodys os5c6 Resse Face nce naan eee ee a eee ee 24 23 A ple eee ee 
ANUS tO ianals seas os ea cbt cee sale see eerie ee 7.5 9 11 11 9 
ANUS tO ventrale Ses Hehe eesti. cele eet tee ee 42 38 37 39 33 
Ventral to anteroventralend, pectoral girdle.......... 23.5 29 28 29 31 
Height of second dorsal spine 

Length of firstidorsal bases. 224o._ oes eoct cine Oe 

hengih ot first pectoralirays sossca-s24e8e yansssen eee 

Length of second pectoral ray 

Length of outer ventraltay.--- 25-2. 3---2ess4--+ -- 

Mengthofieill-rakerss 22-5 22a veers eens 

Number of gill-rakers, left...........-. Pega ee Ate 

Number of gill-rakers, right_2- ----os-22---2--s-2¢-5- 

Soft'rays, first dorsal-=--22_5-2--2 SR Ee aS ee ets 9. Sk 





Bectoralirays = sats mete ena eae een Aen 
Ventralirays! (both sides) = eka anc eae ane see aenerene = 








(furvescens, ratersune to the dark color). 


: 5. BATHYGADUS SULCATUS (Smith and Radcliffe). 


Regania sulcata SmMirH and Rapciirre, Proc. U. S. Nat. Mus., vol. 48, 1912, 
p. 108, text fig. 1 and pl. 22, fig. 3. 


List of stations. 





| 
Depth | Bottom | Number 





Albatross Locality in tempera-| of speci- 
station — zy fathoms. tare: mens, 
ote 
54231} Near Cagayan Island, Jolo Sea ...-..............-- 5 508 49.8 1 
5219 | Between Marinduque and Luzon s 530 50.8 1 
5423 | Near Cagayan Island, Jolo Sea .......-...--..-- : 508 49.8 4 
GOS on tees soa mane eon eee ease : 340 50. 4 2 
LoL che AS ateeewee ce 423 53.0 2 
Suess ae 392 53.3 2 
TE So ON as Notas Se PN eae 439 53.3 1 
OPER AERIS Ne, | Gore on peas 441 53.0 2 
1 








1 Type. 
A few additions to the original description have been compiled. 
Pseudobranchiae are present, but concealed beneath the skin. 

The inner shagreen-like portion of the premaxillary band of teeth 
is very definite, and forms a narrow margin along the entire band 
in the smaller specimens, but disappears anteriorly in the larger 
type; both portions of the band are widest at the end of the second 
third of its length; the teeth forming the outer portion are rather 
coarse, and expanded distally (“arrow-shaped”), but they become 
much smaller and more crowded posteriorly. 

The form of the interopercle distinguishes B. sulcatus from the 
other Philippine species of the genus; the lower margin of that 
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bone, along its posterior half, even along the posterior flap, is almost 
straight. The branchial aperture extends forward to below the 
middle of the eye, where the gill-membranes form a narrow fold 
across the isthmus. 

The scales are in two series along the mandible. 

Thirty-five pyloric caeca were counted in one specimen; they are 
very short, being only two-fifths as long as the orbit. 

The parietal peritoneum is black. 

The three most anterior gill-rakers are unusually small, and were 
not included in the count in the type-description: there are 6-+18 
or 19 in the type-specimen, instead of 5-+-16, as given by Radcliffe. 


Table of measurements in hundredths of length to anus. 

























Type 

A ptr DRRSLALION Soe ee eh SI Pec sees eaete <e | 5423 | 5424 |(unknown) 5510 | 5513 
Rotalilenethany Mime: & . 2 - eseae es sok te ene ae | 440 1323 300 1172 2108+ 
When vist O anusM nantes ee cee sacs see ese 156 98 
berct ny onheadigetae Shesere nannies oe see oaaens| 58 58 
WEB OEMMOROLD maha cee oe oes coke won cece ee ven ess 15.5 16.5 
Width ofinterorbitalic.:! 222 cascmccceoccaceced Wis 12.5 14 
Wirdiitorsu bOLDital saasee:pemee ns Senses Seeaciee ee ee A 6 7 
Orbitito sredpercle::. ces. : 08> sas ese des se ese eae ace 27 28 
en eihsol SOME eee ee reek eo ee = cee Beee eee eee 16 16. 
bene iivoluppenyawe cst. et ce coc seca seis eet. | 32.5 32. 
ME PEO DOC yee Mute aon ain tae a eae ae ee te | 38 41 
RVG ERO DOM yarn cee er mee mee Seas cas ceno eae 25 26° 
ATIUSTLO aE en Pet eas sels Seeee et saseeesete aes | 9 7 
ATMS OMEN bNal cee <- im es Seoece mic dec mssacicceecease se 39.5 39. 
Wentralto:end) of pectoral 'areh®..2- 522% 22-02-25 27.5 28 
Height ersecond dorsalispine-_= =. 22-225 + s2<2ee-2 soet loans secems|eceestesce 
ene un OTnrst GOrsal DASG a. seas coe eee sete ee assests Las | 16 
Length of first pectoral ray -- - coe 7 9 
Length of second pectoral ray | 5A. 
Length of third pectoral ray 40 
Length of outer ventral ray. 51 
Meneihworerll-Takers42. 28 Saas: Sse awe cataeceiee | 9 
Scales: | 

‘Abovedateraldinesse< cc yece cata ee the ee eee ora 9 

Belowalaberalsline seen cies sep te eas ke es 20 | 21 
Sola ySiehrsh id Onsale ase teen een e nee secs cee eee 10 | 8 
Mentralirays (bothisides)2- 2222.22 ose. daose se oases je o> Oat 9-9 
IPCCLOLAMTAYS ose cae conn a ceca este ee alee eee aoe eget 16 
Sra eee | 

eT ereteate scenes ae tate eee ieee eee a= 5+19 6+18 
REST Goce ye Ronee R eames | 5418 5+18 
1 A small pseudocaudal developed. 2 The smallest specimen procured. 


(sulcatus, furrowed.) 
Genus GADOMUS Regan. 


This group, as recently defined by us,* contains about 10 species 
which have been greatly confused. The seven described species are 
probably all valid, and they appear to follow the species of Bathy- 
gadus and other Macrouroid genera in their localized distribution. 
The western Atlantic species, G. longéfilis, has been recorded from the 
eastern Atlantic by Vaillant? and Collett,’ but the descriptions 





1 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 139, 148. 
2 Vaillant, Exp. Sci. Travailleur et Talisman, Poiss., 1888, p. 218, pl. 23, fig. 1. 
3 Collett, Poissons de L’Hirondelle, 1896, p. 91. 
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of these authors indicate that they have had another species, in which 
the interorbital is nearly as wide as the orbit. In addition Vaillant 
counted 9 ventral rays (“1,8”) and Collett 7-+-27 gill-rakers on the 
outer arch, while G. longifilis has but 8 ventral rays, and 30 to 35 
gill-rakers below the angle of the outer arch. Alcock’s,t Brauer’s ? 
and Weber’s * records of this species from the Indian Ocean and East 
Indian Islands seem to be all erroneous. The species of these authors 
are distinguished from the true longifilis by their wider interorbital 
space and more numerous pyloric caeca. 


The number of pyloric caeca in the species of Gadomus*, with the number of 
specimens counted. 








G. longi filas (Goode sand as Can) ee sae ee ree eee 8 (one). 
Ge Sp. Ciawaitan: Tle clS)) Se ae aa ee 12 (one). 
IN CLANO PGC se ae ae EAC eR ee eee ee Es 15 (one). 
Gnulizniis Ce bilip pine msl ang ssa eee eee eee T2 (one). 
GEMUvpfuseGsapam’) io Seis ke ee AE et ere eer ae 16 (one). 
CEU OCUWS MOOD IUCUS re: O Lae | COG Kare a ea eee eee REE 20 (one?) 
“BAthYOCAUSMONOGU USE AO Lee TACT = ses manne een 15 to 22 (two). 
GOI magniits = SE TS eee Red 2 as 2S 24 to 29 (two) 
GEE ONT C1 aaa ease TOI SR en ee 35 to 52 (several). 
Gd entiCutatis th Sea Se ee Cee LoS AGL tO 75 (three). 
Gee GOWER Et ees ann aie are nines pees Spay Neate see 95 (one). 


The number of pyloric caeca occurring in the different species of 
Gadomus thus form a very striking series, in which the number 
gradually bécomes smaller as one passes from the species with the 
firmest, narrowest heads and the fewest gill-rakers, to those of the 
more bathybial types, with contrasting characters. 


ANALYTICAL KEY TO THE SPECINS OF GADOMUS. 


a’. Fins without long filaments; pectoral broad, with 25 rays; teeth excessively 
minute; interorbital much narrower than orbit. 
arcuatus (western Atlantic). 
a’, Fins with long filamentous rays; pectoral narrower, with 15 to 22 rays. 

b*. Gill-rakers on lower limb of outer arch, 17 to 25, blunt at their tips 
(undescribed in G. dispar, a species not closely related to those of 
groups 0° and b*). 

Interorbitalh2sint-“eyeve=os = ia dispar (Kastern Atlantic). 
c, Interorbital 1.57 to 1.8 in orbit; gill-cavity with a whitish band on 
opercular margin; gular membrane light brown. 

a. Teeth so excessively minute and crowded as to form an even 
shagreen-like surface, on which the individual teeth cannot be 
distinguished by the unaided eye; filamentous rays shorter, the 
dorsal spine less than twice as long as head; pyloric caeca 61 
to 95. 

Band of teeth in upper jaw little expanded posteriorly, its greatest 
width half that of bony suborbital region; color lighter; head 

ALIMNET SP VLOLIG «CHC Gale sree eae es colletti (Japan). 


p 


no 


e. 





1 Alcock, Ann. Mag. Nat. Hist., ser. 6, vol. 6, 1890, p. 302; and ser. 6, vol. 8, 1891, p. 
123; Dese. Cat. Indian Deep-Sea Fishes, 1899, p. 120. 

* Brauer, Die Tiefsee-fische, 1906, p. 270, pl. 12, fig. 7. 

* Weber, Die Fische der Siboga—Expedition, 1913, p. 172. 

* All of the counts were made by us, excepting those credited to Alcock and Brauer. 

5 Gilbert, Bull. U. S. Fish Comm., 1903 (1905), sec. 2, p. 659. 
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e*. Band of teeth in upper jaw expanded posteriorly, its greatest 
width being contained from 14 to 1% times in the least width 
of bony suborbital region; color darker; head more cavernous; 
pylonie: ceca, Gl to (eee denticulatus (Hast Indies). 

d*, Teeth small, but readily. distinguishable by the unaided eye; band 
of teeth in the upper jaw narrow, its greatest width 2.0 to 2.4 in 
bony suborbital region; filamentous rays longer, the dorsal spine 
being more than twice as long as the head; pyloric caeca 24 to 
peeves 2 ae ere 1S ans ae Bren magnifilis (Jolo Sea, Philippines). 

c. Interorbital 1.0 to 1.23 in orbit; gill-cavity wholly black, as in the 

following species; gular membrane black; ventral fin with § rays. 

introniger (Kast Indies). 

b*. Gill-rakers on lower limb of outer arch 26 or 27, long and pointed; 

pectoral rays 17 to 20; interorbital space nearly as wide as the orbit; 

pyloric caeca 12 or more; gular membrane black; teeth readily dis- 
tinguished by unaided eye. 

f’. Ventral rays constantly 8; pseudobranchiae present in speci- 
mens nearly as large as the type of melanopterus ; scapular 
foramen on suture between hypercoracoid and hypocoracoid. 

multifilis (Hast Indies to Japan). 

f?. Ventrals 9-rayed in type;* no pseudobranchiae in type; scapu- 

lar foramen wholly within the hypercoracoid. 
melanopterus (Hawaiian Islands). 
b*. Gill-rakers on lower limb of euter arch 30 to 35 (30 to 33 counted by us, 
35 given in original description) ; gill-rakers long and slender, sharply 
pointed; pectoral rays 15 (18 given in original description) ; inter- 
orbital space decidely narrower than the orbit; teeth relatively coarse, 
approaching those of Bathygadus; pyloric caeca 8; gular membrane 
la Ck Sa ee ee ES ghunne ____longifilis (Western Atlantic). 


x 


6. GADOMUS DENTICULATUS, new species. 
‘Bathygadus longifilis Wrpser, Fische der Siboga-Expedition, 1913, p. 171. 


Type-specimen.—Cat. No. 78207, U.S.N.M., 307 mm. long to end 
of regenerated pseudocaudal, 112 mm. long to anus, dredged by the 
Albatross off northern Mindanao, at a depth of 220 fathoms, at sta- 
tion 5505. 

At each of the following stations a single paratype was dredged, 
with the exception of station 5198, where two were obtained: 





| 
. Bottom 
Albatross Soe Depth in 
station. | Locality. matics fempera- 
ure. 
Lor, 
Dizon east Coast; Of Mind orol: [stad saece tous au omioeac cate Goce hee omen netcebene LOS) | Ret sercee se 
HOS) VAGinity: Of western BONO]... a-noe eee ieee Cee ae ae a awe ete | 220 | 53.9 
BAGH Wiginiity of Ldytd:_722ue-n tues Ane ee ee ee a | DORIA oo AAI Y 
HALO Between CebuiandubLeytes >. woe sae econ uae donne acligece one weeks RO Goa cn gonial 
FAAS He bast. coast Of LiizOns act ace de ae ese eee eee Sa eae ag Te eee 383 44,3 
Mody |e Vicinityaol northern Mindando: coos a-weses eee seas oo ccleon cle cencen aece P20 ane sates 
5587 | Off east coast of British North Borneo..-:..............2.2...2ccee-eeeee A415 | 42.3 
DOSOB etch OO nem ant feis eas cent See nets ae ems aetna Me icete et on elon ccc cute cin moke 260 | 45.7 
5624 | Between Gillolo and Makyan Islands...-.-...........2..--222-02-e-eee0- DOS ser nese 





1 Ventral 8-rayed in a small Hawaiian specimen perhaps distinct from B. melanopterus, 
having also a wider interorbital space, etc. (See Gilbert, Bull. U. S. Fish Comm., 1903 
(1905), sec. 2, p. 659.) 


394 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


The general outlines of the body and head agree closely with 
those of other species. The greatest depth of body is equal to the 
distance from the tip of the snout to the angle of the preopercle; 
the greatest width, over the pectoral bases, is contained 2.3 times in 
the head and about twice in the depth of the body. 

The head is rather firmer and less cavernous than in such species 
as G. multifilis, G. introniger, and G. longifilis; the greatest width 
of the head is about equal to the length of the snout plus the eye. 
The orbit is nearly round; its length is contained 1.15 (to 1.05)? 
times in length of snout, 4.3 (to 4.2)1 times in length of head. The 
interorbital is narrow and flat, with clearly concave sides; its least 
width is contained 1.7 (1.5 to 1.8)1 times in the greatest orbital 





Fig. 3—GADOMUS DENTICULATUS. TYPE. 


length, and is about one-half as great as the length of the snout. 
The least width of the bony suborbital is about two-thirds that of 
the interorbital. The two limbs of the opercle do not end in spines; 
the lower margin of the interopercle is arched upward a little before 
its evenly rounded angle. The mouth, as in the other species, is 
large and moderately oblique; the upper jaw, the length of which 
is contained 1.85 (1.8 to 1.9)+ times in the length of the head, ex- 
tends but slightly beyond the vertical passing through the posterior 
margin of the orbit. The teeth are so excessively fine and crowded 
that they can not be individually distinguished by the unaided eye; 
they form an even surface on the two jaws, as also in G. colletti, 
the Japanese representative of G. denticulatus, and in G. arcuatus, 
an Atlantic species; the bands of teeth are strongly convex in 
cross section, the mandibular band being only one-thigd as wide as 





1 These measurements are of the three paratypes more than 100 mm. long to anus. 
Measurements of smaller specimens are given in the following table. 
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*the premaxillary band, which is flattened and greatly expanded in 
width at the middle of the length of the maxillary; the greatest 
width of the band is contained 1.25 (to 1.65) times in the least 
width ‘of the bony suborbital. 

The length and strength of the barbel are too variable to serve 
as good specific characters, as can be understood by an examination 
of the tables of measurements following the descriptions of each 
species. Pseudobranchial filaments are developed, but are exposed 
only in our smallest specimens, having become covered in the large 
specimens by the fold of membrane which precedes the first gill- 
arch, and lines the deep pit opposite the upper angles of the arches. 
The gill-rakers are blunt at their tips, rather robust, smooth, rather 
widely spaced, and short, their length in the larger specimens being 
less than least width of the bony suborbital; they number 5+17 and 
5+-19, on the left and right sides, respectively, of the type, and vary 
from 4 to 5+19 to 21 in the nine paratypes counted. The branchial 
aperture curves forward to below the middle of the eye. A narrow 
slit is present behind the fourth gill-arch. Seven branchiostegals. 
As in our specimens of all four Philippine species of this genus, as 
well as in the specimen of @. colletti of Japan which we examined, 
the scapular foramen is in contact with the suture separating the 
hypercoracoid from the hypocoracoid. 

The scales are thin, deciduous, and cycloid. When examined under 
the compound microscope, the numerous striae are seen to be finely 
denticulate; on the exposed portion of the scale the striae are ar- 
ranged concentrically, but on the basal portion, which is the larger, 
they form an extremely irregular zigzag pattern, and are perpen- 
dicular (or nearly so) to the basal margin of the scale; these striae 
are connnected by numerous cross ridges. Certain marks or narrow 
zones may be annular rings, as they bear a striking similarity to 
certain marks so interpreted in other marine fishes. Several scales 
from the type specimen, 112 mm. long to anus, show three such rings; 
those from the paratype 111 mm. long, from Albatross station 5624, 
show two rings. <A region of closely approximated circuli, occurring 
just outside the focus of the scale, suggests a similar area in sal- 
monoid and other fishes, which in those forms is regarded as the winter 
zone of the first full year’s growth. A similar area is more clearly 
marked off on the scales from G@. colletti of Japan, and is also indi- 
cated on the scales of G. longifilis and the other species reported on 
in this paper. Those species inhabiting deeper water, however, do 
not show more than traces, if anything, of .those marks which re- 
semble annular rings. That fact is if harmony with the view that 





1Such as Cynoscion (Taylor, Bull. U. S. Bur. Fish., No. 34, 1914 (Sept. 23, 1916), pp. 
295-330; numerous figures). : 
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these marks are seasonally made. If.these zones are season indi- 
cators, then the type specimen was in its fourth or fifth year. 

Eight series of scales separate the front of the second dorsal 
from the lateral line series in the type and in seven paratypes, 
but there are seven series in two paratypes. The scales on the 
mandible, in a single row anteriorly, become biserial posteriorly. 

The lateral line below the anterior end of the second dorsal 
suddenly dips downward, as in other species, to its position below 
the middle of the tail. 

The first dorsal spine is concealed; the second is three-fourths 
as long as the length to anus, but varies from a little less than 
two-thirds to 1.05 times that distance. The second pectoral ray 
is lengthened into a slender filament 1.4 times the length to anus 
(varying to slightly shorter than that distance in the paratypes). 
The outer ventral ray is always less than twice as long as the head 
and is always shorter than the length to anus, being 0.7 of that 
length in the type. The origin of the first dorsal is almost on a 

‘vertical with the insertions of the paired fins. The distance be- 
tween the anus and the ventral is more than two-thirds the length 
of the head. 

The pyloric caeca are short and numerous, 61, 69, and 75 in the 
three specimens counted. 

Color, in alcohol, deep brown, lighter below and with silvery 
reflections on the lateral and ventral surfaces of the head and trunk; 
the branchiostegal membranes are dark brown, the gular mem- 
branes light; the lower lip is white. The walls of the buccal 
cavity are light near the mouth; the branchial cavity is lined 
with purplish black, with a wide whitish area along the opercular 
and branchiostegal margins. Parietal portions of peritoneum and 
the visceral portions over all the organs except the pyloric caeca, 
deep purplish black. Dorsal black, a little lighter on basal part 
of fin; anal light anteriorly, but shading into black posteriorly. 
Pectoral and ventral dark, with lighter filaments and a lighter 
area near their lower or inner basal portions. Other specimens are 
very much lighter in color; in these only the first dorsal is blackish, 
and it is lighter near its base, and dusky posteriorly; only those 
rays of the paired fins next to the filaments are dark; the dark 
portion of the branchial cavity is brown with lighter clouding, 
while the peritoneum shows much silvery through the dusky pur- 
plish color. 

The distinguishing characters of this species are given in the 
key. It is probably most closely related to G. colletti, its Japanese 
representative, though allied with G. magnifilis, the next species 
to be described. 


ee es 


PHILIPPINE MACROUROID FISHES—-GILBERT AND HUBBS. 


Table of measurements in hundredths of length to anus. 
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G. colletti. G. denticulatus. 
Topotypes. Type. Paraty pes. 

PAOULNOSS SUR ULOUM ss eee as oo ya= sis ale 5062 5065 5067 5505 5624 5587 | 5505 | 5589 
Dotallenoth imum»: -cenc sah 2 Ses = 302 1190 68 1307 1 306 1277 1 230 | 1214 
Length to anus in mm 99.5 60 22.5 112 iil 104 109 | 81.5 
Heuer a OUNead ane asoo aes s0a a2 Se aa a 56 60 61 53 54 55) 4.56 54 
MenouMonOlplucss as ece 2 oe os lost e se 14.3 17 22 12.5 13.3 14 14.5 | 14.5 
Width’ ofinterorbital’-. 2.2. ...-.22-- 9 10.5 13 8 9 8.5 Sa 9 
Waidthorsuborbitalee 2.282.220 22. 7 Gre ease he = 5:5 5.3 6 5.3 | 6 
Orbit to preoperele......2.-.-.---:.-.-. 25 DB aR ae 23 PAS Y20. SF Wom ae. 25 
Rentini Osnoute nc. 580-08 se oo 15 16 14 14 15.5 15 15.3 | 14 
eneth of upper jaw....2..-.2.:-2... 29.6 32 37 28.5 29.5 30 29.5 30 
Width of band of teeth in upper jaw..|....-.-- Sees ares 4.3 4.3 4 4.3 4 
Wmengthvotbarbels 5: 25405 - ssas2s se oc 47 56 57 33.5 35 51 32 44 
Depthrol body, about. .:.-.2c22.-. 22.) 45 A895) Sscecace 44 41 44 41°] 42 
Wadthiot hod'y, about. = 2-2-5252 occ ee 26.5 Di Ap oe eee tall a seers 26.5 DOR ssh. eee 29 
Amis tOLMentral ese ee oe cass eee 38 37 36 45 42.5 43 os) 40 43 
Ventral to end of pectoral girdle......|......-- 26 26 27 28.5 DOI aoe bac 27.5 
Height of second dorsal spine......--.| 91 71 41 75 81 58 79.5 105 
Height of third dorsal ray........-~-- 31 SOD | ose es 26 32 34 31.5 36.5 
Length of base of first dorsal........- 18 19 20 18 18.6 18 19 17 
Length of first pectoral ray.......-...- 10 As alee 6.5 8.5 12.3 10 14 
Length of second pectoral ray...-..-.-- 100 84 43 141 131 105.5 | 111+ 134 
Length of third pectoral ray........-- 33 SOr Nee eae 28 34 33.5 33 41.5 
Length of outer-ventral ray........--- 41 55 72 70 57 52 Slime Pees most 
Length of second ventral ray.-.-....--- 31.6 36 33 29.5 30.5 33 32.5 | Short 
Length of gill-rakers:.-.:..:.-.....:-- 5.5 Bide od net 4 4 5.3 5 6 
Seales above lateral line.............- 9 Oita etna 8 8 8 8 8 
Sottrays: first dorsalme. 5: 25-2. 10 10 10 10 11 11 10 10 
Ventral rays (both sides) a 8 8 8 8 8 8 8 8 
Pectoral rays (left side)..........:...- 20 PS oe mterae 18 19 19 18 19 
Outer gill-rakers:2* 

Gettiside ss sae ae. ack AoC DE 224 Geel Sea 5+17 | X+19 | 5+19 |......-- 4+19 

RAC USIG Gare eee tee ce see [eee ciel 5-20) |Saeeecer 5419} 5+19] 44+20| 6420 5+20 

G. denticulatus. 
Paratypes. 

Albatross station....... 5589 5410 5198 5445 5198 
Total length in mm 3 263 4 226 4203 4183 4197 
Length to anus in mm 95 78 66 71 66 
WWenerhvonhead scoters oem loceoee epee sis secee eee aes 55 57 57 59 55 
Hen et hvonrorpit sercees seas as So sector ecememee «* 14 14 16 16.5 15 
Wadthrofinterorbitaliscesecm ate oor eee osne cates oe 9.3 9.2 9.5 9.3 9 
Wadthrolstiborbitial assay ce eee ee ene eee wee 6 a5 6 6 5.5 
Onbitetomreopercle=~ 525 se ccs costae Se ee eee onan 24 24 25 25.5 24 
ene th Ofsnouts: sa.cc ose a sa ee cites we bate oe eee 14 15 16 15 14 
Menothronipperda wc ace sscas nee ee carne eee 30 31.5 32 32 31 
Width of band of teeth in upper jaw.-........-------- 4 4 3.8 4 3.8 
ienephiotbarbellss cs 652-22 ssa kc che wee se oeeee de cee. 40 50 53 56 52 
Beptiiotpodyaboute..-20eee- nea ee aes cece 46 41 47 45 43 
IWitthhon boa AbOUbiics 266 bc cee csso lessee eet 27 23 FR ENA dee a RSE hate 5 
EAINISHUO VODULAI SC eh 5 oJ ctacccis janie ear ae oe Sees = 47 39 38 41 47 
Ventral to end of pectoral girdle 28.0 seeaen ae 27.5 DMs 5 aiaateramctem 
Height of second dorsal spine...............--------- 90 84 STA eer see 102 
erzht GLubird:GOrsal TAY 2ccs2e seo aa. one os os ceaneee se eme nose SOPs Re aetna |e eeeaee ae doe aia 
Kenethrotpase-of first dorsalis). = 2. ne: ese eae 18.5 17 17 17 17 
Length of first pectoral ray............-.-.---------- 10 13 12 11 13 
Length of second pectoral ray..........---.---------- 134 139 139 93 140 
Wensthof third pectoral ray... o. 2262.2. eae oes 46 29 32 36 31 
engthotiouter ventral ray...5s0s1-255- 2255. 2 see 65 74 83 51 86 
Length of second ventral ray..........-.------------ 35 33 33 32.5 34 
Menethroteillrakers scien wis cc paceacnteeicie sca oeeee eee 5 7 7.5 6.5 8 
Scales above lateral line...............----.- sieeve 8 7 it 8 8 
Sot mays hinsy dorsal! (2 sg. ka oe diewee ene ease ne 11 10 10 10 10 
Wentralrays) (boul sides): 5-4-oescnsecaoeoeee ae 8 8 8 8 8 
Pectoraliraysileit side) 2... ces. cee cas et eee eee ee es 18 19 22 18 
Outer gill-rakers:® 

MBO TSI OSes. 3 ste soe etic om ciiais oe ureteis eee emeciese = 4+20 5+21 5+21 5+21 5+20 

Hight Sides 5s. sacs hc cc cee cennee es Eee eee 4421 5+21 5+21 5+21 5+20 








1 To end of large or small pseudocaudal. 
2 Including anterior rudiments. 
3 A female with mature eggs; pseudocaudal moderate. 
4 A pseudocaudal developed. 
5 Including anterior rudimentary gill-rakers. 
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Only two specimens were not measured, owing to their poor state 
of preservation. They are about 52 and 76 mm. long, respectively, 
to the anus, and agree with the other specimens in the diagnostic 
characters. 

(denticulatus, in reference to the fine teeth. ) 


7. GADOMUS MAGNIFILIS, new species. 


Type-specimen.—Cat. No. 78208, U.S.N.M.; 337 mm. long to 
the end of a very small. pseudocaudal, 103 mm. long to the anus; 
dredged at Albatross station 5515, off northern Mindanao, in “ about 
700” fathoms, near the type locality of G. denticulatus, but in deeper 
water. 

Two smaller paratypes were alse obtained: 





Albatross - Depthin Bottom 
ats Locality. temper- 
station. fathoms. aftcel 
: 3 oF 
o20l oofod bay.southermpleybews lan dere = semen cs sere etercina ete serene 554 52.8 
5423 | Near Cagayan Island, FOIG (Sea eae ek te eek Te hae eh Ae eS eee 508 49.8 


‘The form of the body is similar to that of related species; the 
greatest depth is equal to the greatest length of the head to the 
preopercular margin; the greatest width across the pectoral bases 
is about half the depth, and is contained 2.35 times in the head. 
The head is somewhat more cavernous and angular in outline than 
in G. denticulatus, as correlated with its living at greater depths; 
the outline of the snout at the tip of the premaxillary forms little 
‘more than a right angle. The width of the head is almost equal to 
the length of the snout plus that of the orbit. The orbit, as deep as 
long, is contained 4.65 (4.4)1 times in the length of the head, 1.3 
(1.2)? times in the length of the snout. Least width of interorbital, 
1.37 (1.5)1 in orbit. The least width of the bony suborbital region 
is nearly two-thirds that of the interorbital. - The maxillary reaches 
a little beyond the vertical from the posterior orbital margin; length 
of the upper jaw, 1.8 in head. The teeth, though minute, are of 
sufficient size and spacing to be readily distinguished from one an- 
other by the unaided eye. The bands of teeth in the jaws are rather 
narrow, and are somewhat rounded in cross-section; the premaxillary 
band is widened posteriorly, but lacks the flat process, extending in- 
ward, which is found in G. denticulatus,; the greatest width of the 
premaxillary band is contained only 2.0 (to 2.4)+ times in the least 
bony suborbital width. The teeth in the bands are aligned in length- 
wise series. The barbel is long and slender, being over half as long 
as ns head 0 pine Wes Specunent but its length may be expected to 





1Tn the er pe from station 5201 (70 mm. long to aeeath 
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vary widely, as it does in the related species. The pseudobranchiae 
are covered by membrane in the three specimens at hand. The 
rather widely spaced gill-rakers are smooth on their inner edge, and 
are bluntly tipped; they are about half as long as the orbit. Gill- 
rakers 5423 and 5-24 in the type, 5+22 and 5-421 in the larger 
paratype. The branchial aperture extends forward to below the 
front of the pupil; a slit is present behind the last gill; seven branchi- 
ostegals. In the paratype examined the scapular foramen is in con- 
tact with both the hypercoracoid and the hypecoracoid. 

The scales closely resemble those of G. denticulatus in their finer 
structure, but differ remarkably in one point: the marks which were 
considered as possible season-indicators are much less pronounced, 
and consist chiefly of a sudden bending of the striae along a line 
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Fic. 4.—GADOMUS MAGNIFILIS. TYPH. 


parallel with the margin of the scale (as seen on a scale from the 
type, 103 mm. long to the anus, and also in one from the paratype, 
70 mm. long to anus.) In each of these a slight suggestion of a 
“check” occurs outside of the better defined one. A light streak was 
observed beneath this line in the substance of the scale. A marked 
approximation of the rings a short distance out from the center 
gives much the appearance of the first winter check in the salmon 
scale. The less pronounced marks on the scales of this species lends 
some support to the assumption that they are season marks, as the 
seasons would be expected to leave a lesser trace on a fish inhabiting 
greater depths. . 

Seven scales were counted, in each of the three specimens, in a 
series between the origin of the second dorsal and the lateral line, 
not including the lateral line scale. The mandibular scales are in 
a single series, with a few lateral scales posteriorly. The lateral 
line is elevated on the trunk. 

119404—20—3 
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The first dorsal spine is concealed; the second spine is produced 
into a long filament, and is about 1.2 times as long as the distance 
between the tip of snout and anus in the type (more than 1.4 times 
that distance in a paratype). The second pectoral ray is similarly 
elongate, varying from one and three-fourths to almost two times 
the length to anus. The outer ventral ray, likewise produced, is 1.1 
times the length to anus in the type and one paratype, and but little 
shorter than the length of anus in the other paratype. The first 
dorsal and the paired fins all originate on about the same vertical. 
The distance from the anus to the ventral base is a little more than 
half the length of the head. 

Pyloric caeca in two specimens, 24 and 29. 

The color of the preserved specimens, from which nearly all of 
the scales have been lost, is ight brown, with silvery reflections on 
the abdomen and the sides of the head. The exposed portion of the 
mandible is dusky. The branchiostegal membranes are brownish 
black, the gular membranes light. The buccal, branchial, and ab- 
dominal cavities are lined with brownish black membranes; the 
branchial cavity has a ight margin on its outer wall, along the edge 
of the opercle and branchiostegal membranes; the walls of the buccal 
cavity are not light near the gape. The dorsal fins, including the pro- 
duced spine, are blackish, except on a narrow lighter basal streak; 
the anal fin is light anteriorly, becoming wholly dark, like the dorsal, 
posteriorly. The basal region of the paired fins is dark. 


Summary of the differences between Gadomus magnifilis and G. denticulatus. 





G. magnifilis. G. denticulatus. 
length othead tesa See eek anaes Cees Sees eeesnceise=cee 20.61 20.53 to 0.56 
eng ¢hoiorbitnvheadeassssee meee tee eee tae ieee 24.65 24.2 to 4.3 
ene th) OLorbitwnisnouveeseer eee ee eee ees eee eee ee 21.3 21.05 to 1.15 
Widthotinterorbitalinlonbltss =p -seeeeseeeenee ane eee eee 21.37 rl Ere ole lle! 
Tene eh OL pp ery awe sees alee eee ie ee alee eae elaine etal 20.335 | 20.285to 0.30 
Teeth shee eae ieee eee ee oe ee eeeemen Mace taaneeeee masse cece (4) (5) 
Width of premaxillary band in suborbital..........-..--.--.------- 2.0 to 2.4 31.25 to ‘1.65 
Distance from anus to’base of ventral!..--.-...-----.- ence e en 0.38 to 0.47 30.33 to 0.36 
Gill-rakers on lower limb of first arch...-..-..---.-----<2.-----e=---- 221 to 24 See tOM aL 
Height of second dorsal spine!..---- 2.2.32. se cee ence en renee ont 31,185to 1.40 30.58 to 1.05 
Menthol second PeChOvaliray wae sess ema setalaisele wiectele = tert ia a= 31.70+to 1.95 30.93 to 1.41 
Deneth ofouterventraliray esses eee eerie siete eee er iets ial afaretal=l 3.97 to 1.11 3751 to |.86 
IBUCCalicavity Colones etme ames see eee see alate ale mim ee ae = eile tata lofeyer= (8) *(7) 
Niimiber of pyloric: CaeCates ses e-em see eee eee een eee 324 to 29 361 to 75 





1 Expressed in hundredths of length from tip of snout to anus. 

2In specimens over 100 mm. long to anus. = 
* Including smaller specimens. 

4 Distinguishable to unaided eye. 

5 Not distinguishable to unaided eye. 

6 Wholly dark. f 

7 Lighter anteriorly. 


Although the preceding table indicates the marked differences be- 
tween G. magnifilis and its nearest relative, G. denticulatus, it is 


quite probable that it has been derived from that form. The three 
stations at which this species were dredged are all in the Jolo (Sulu) 
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Sea, and it is not improbable that it is confined to the peculiarly 
warm depths of that body of water. 


Table of measurements in hundredths of length to anus. 


| Type. Paratypes. 
















Albaiross station...... 5515 5201 5423 
Totallengthinmm.... 1337 | 1235 2 220 
Length to anusinmm. 103 70 63 
Length ofhead......... 61 GIoae ee nse ae 
Length oforbit........-.. 13 15 217 
Wadi alGreinteronbitalec. se eee te ee eee 9.5 10 210.5 
WidtiOrstuborbitaliaccce see neece cease eee 6 Giga Pee eee nes 
OT DT Ure OMPLCOPELClO sae Senne ae aes Stee cate he ade ore ea mata ane | 27 2a 228 
HECTIC CI OU STOLL San ae ean a ena ee ee ee at Chere nae | 16 Ae eer e tee eee 
ENO ENOL DOU JA Wier e eee e ee a eee eae ceo ee tae eae eee 33.5 34 236 
Width ofbandionteet ini pperjawsue..ssee. scone eecs se cee receee ee | 2.9 aes 23.0 
HET PAOD DALE Ae tee ane teen oe nee eee mentees mn Bot Se SRS octae foe 37 44 242 
DeptnroloGd ys about-ce sameeren ae ae eee eee ee eee ee aeeeeee saat es] 48 AD ese as oa en 
WAdT RO DOd ys abOUt= 222-2 a5.2c-eneen Seelam et ee en nee more Px ae aS 27 Dermal Some 
EAUIIS TOL MOLET a leesae ao ee eee ison eee men cer ae meee toon eee Ate eee | 36.5 33 236 
Menitraltorend Of pOChOral PirGl Oars se ee sac meae calc oan wa neces wacstSesiccst 30.5 Dean tessamenes 
Hel oht OUSeCONGGOrsal SUEMC. cee gens see ees ba aee onic ene cannes WB 5) | eee oe 2140+ 
ELI ght OnE MindwdOrsa len ayerers cence wysne ces Sees Sec ee ess Rees caceees SOU ead cone oe 225 
Beneth Oi basco uxLsiGorsalvecs = ase osc osc once nee ee cokes sacioe casas | Lis 5 BOR estas Sass 
Wena rhiopiirs ipechoralrayicoc ccc cee coee See one baci cee ae messes cinsscie' 9 LON il Sams. seaee 
Weneih ofsecond spectoralray ccsseis cote ne te once eelnes ces sc cee ateme ome 177 170+ 2195 
Wenethvorihird pectOralray se eee] ke eer cueenen ane neo cemecnaeemre aes 33 Spin lee ee wae 
enatmonontereventiallayewsc. seh ane seceee cee acien cs o« secmse memioeitectl uae 110 97 111 
en gibnoseconGventlalCAa yee se ccn se eust oc se cee ne. slew lee baectssceene 33. 5 SOMEn liens ae = 
eng mover largkers wena. seems on aoaet ene cee ooe heme nebesiscaceseses 7 9 | 9 
Scthlesabovelateraliine sss uss ses ya eee os eee ae A crear a 7 | 7 
DOtgrayseirs aOrsaleesseee. esac oe aca Sane cease Sat weenie 10 9 10 
WeENTLANCAYSCDOLLLSIGES) ec aecces sees cde a ticn chee acer silt eee sam memuce ae 8 8 8 
HZGCTOLAlMay S| (MOLtiShOe) aera tiie cae bee ois oe cei clone cp nema Na eee Boe 18 17 17 
Outer gill-rakers: 

NEBTE ST CORN S ak ee en een Sena Anke ae Santee Kec geen te le mieate 5+24 Dae 22F || Saceesetee 

EST OHS Geter aes See a en ee ean ae een em etance ace ee emma 5+23 BAU a seie ee ss 








1 A small pseudocaudal developed. : ‘ 
2 ee Measurements on this specimen are to be regarded as approximate only, owing to its very poor 
condition. 


(magnifilis, in reference to the large fin-filaments. ) 


8. GADOMUS INTRONIGER, new species. 
Gadomus multifilis, RavciiFrFe, ProcsU. 8. Nat. Mus., vol. 48, 1912, p. 106, 
text fig. 1 (in part). 

Type-specimen.—Cat. No. 78209, U.S.N.M., 329 mm. long to the 
end of a large regenerated pseudocaudal, 119 mm. long to anus. 
Collected by the steamer Albatross at station 5648, at which six para- 
types also were obtained. Locality, Buton Strait, near Celebes; 
depth, 559 fathoms; bottom temperature, 39.2° F. 

A single paratype is in the collection from each of the following 
stations: 





Albatross Depth | Bottom 





: Locality. in tempera- 
station. fathoms.| ture. 
ot 
peau Ching Sea, oi southern luz Oneree cose anaceen tee neaaelses ccc once es 525 41.5 
CAG Oa eearonoy, Gulf eastem Mizonises secon cena ne beatae anemone meeemce ce 3002) oo Sede. 
5585 | East Coast, British, NortleGOErneu ses see tee eee 2 eee 2. oe 476 41.1 
5586 |..... OE ee Se Ee Ee aeons area chee Macias WEL meee ee oniaisd 347 44.0 
56470 “Button Strait. near Colepess earsawe tes cae evee ce tka Metnee e cac see mecaeon's DIOH IE cercke sais 
Boole GuUIROMB ONT eset sone cate ee ae seo ten dome he rae eon week os 700 38.7 
5656 |..... GOS ae See see ae eee earn nen cent ote Sic bince ee ace et ase tb aces 484 41.2 
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The body contours are less strongly curved than in the two \pre- 
ceding species, G. denticulatus and G. magnifilis,; the greatest depth, 
below the origin of the first dorsal, does not equal the length of 
the head to the margin of the preopercle at its angle as it does in 
those species, but is about equal to the distance from the tip of the 
snout to the preopercular ridge at its angle. The greatest width of 
the body across the bases of the pectoral fins is contained 2.35 times 
in the length of the head, and is more than half the greatest depth; 
the greatest width of the head is a little less than the length of the 
snout plus that of the orbit. The head is about as cavernous as in 
G. magnifilis; not so firm as in G. colletti or G. denticulgtus, but 
firmer than in G. multifilis. The angle of the snout at the tip of 
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Fig. 5.—GADOMUS INTRONIGHR. TYPE. 


the premaxillary spines is quite obtuse. The horizontal length of 
the orbit, greater than the vertical, is contained 4.7 (to 4.5)+ times 
in the Jength of the head, and 1:25 (to 1.15)* times in the length of 
the snout. The interorbital is almost as wide as the orbit, and about 
twice as wide as the suborbital. The upper jaw, which is contained 
1.8 (to 1.7)* times in the head, extends well beyond the eye. The 
teeth, like those of G. multifilis, as distinguished from those of G. 
denticulatus, though minute, are of suflicient size to be readily 
differentiated from one another without a lens. The bands of teeth, 
occurring on the jaws only, are rather narrow and are not strongly 
convex in cross section. The teeth forming the bands are aligned 
in a single series separated by narrow toothless streaks. The great- 
est width of the premaxillary band is contained 2.4 (2.2 to 3.0) 
times in the least width of the suborbital. The mental barbel is 
long and slender, but of extreme variability, its length ranging from 


1qIn paratypes more than 100 mm. long to anus. 





PHILIPPINE MACROUROID FISHES—GILBERT AND HuBBS. 4038 


half that of the eye to two-thirds that of the head (1.25 in eye in 
type); it is probably a healed stub when extremely short. The 
pseudobranchial filaments are covered by a membrane, which is rup- 
tured in the type-specimen. 

The gill-rakers are slightly roughened on their inner edge; are 
bluntly tipped, rather widely spaced, and are short, being about as 
long as the least suborbital width in the adults, but relatively a little 
longer in the young. Number of gill-rakers 6+23 and 6+24 on 
the two sides of the type, varying from 5-+-20 to 6+24 in the para-— 
types; other gill-structures as in related species. The scapular for- 
amen is in contact with both the hypercoracoid and the hypocoracoid. 

The scales in their finer structure are very similar to those of the 
other species. Toward the margin of the scale in the type-specimen 
there appears a break in the rings like the breaks which appeared 
more strongly in G@. denticulatus. There is also that approximation 
of striae which, occurring near the center of the scale, may represent 
a check in the first year’s growth. This approximation of the rings 
occurs in all of the species examined. 

There are constantly seven scales in a series between the origin of 
the second dorsal fin and the lateral line scales. The scales on the 
mandible are in two series except at the anterior end of the rami. 
The lateral line, high on the trunk} runs below the middle of the 
tail. 

The first spine of the dorsal fin is concealed; the second is greatly 
produced, but less so than in G. multifilis, G. longifilis, or G. mag- 
nifilis; its length is a half greater than that of the head, or 0.85 of 
the length to the anus in the type, varying in the paratypes from 
shorter than the head to considerably less than twice the head, and 
varies from half the length to anus to a little more than that length. 
The length of the second pectoral ray varies greatly, from less than 
three-fourths to one and a half times the length to anus. The length 
of the outer ventral ray never approaches twice that of the head, 
but is always longer than the head; it is four-fifths (0.65 to 0.93) as 
great as the length to anus. The first dorsal, pectoral and ventral 
fins begin on about the same vertical. The distance between the 
anus and the base of the outer ventral ray is contained about 1.5 
times in the head. 

Pyloric caeca (in several specimens), 35 to 52. 

The color was apparently dark brown, a little darker on the belly, 
and blackish on the snout, mandible, and sides of the head. The sil- 
very reflections on the abdominal region and on the sides of the head 
are probably less marked than in the preceding species. The buccal, 
branchial, and peritoneal cavities are wholly lined with black, being 
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without light margins. The first dorsal fin is light throughout; the 
second dorsal has a narrow light streak near its base, but the main 
part of the fin is dusky, shading into black anteriorly; the anal is 
dusky throughout. The dusky pectoral fin becomes lighter toward 
the tip of the filamentous ray and blackish near the base of the fin. 
The blackish ventral fin becomes lighter toward the inner margin of 
its base. 

This species, together with G. multifilis, is readily distinguishable 
“from denticulatus, colletti, and magnifilis, differing from all in the 
wider interorbital space and the wholly dark branchial cavity, from 
denticulatus and colletti also in the coarser dentition, and from 
magnifilis also in the shorter fin filaments. The number of pyloric 
caeca seems also to be characteristic of the species; there are 24 to 29 
in magnifilis, 35 to 52 in introniger, 61 to 75 in denticulatus, and 95 
in colletti. 

From G@. multifilis, G. introniger differs in a number of diagnostic 
characters: the, gill-rakers are shorter, more widely spaced and 
bluntly, instead of sharply, tipped, rool they are fewer in numbey, 
there being 20 to 24 instead of 26 below the angle of the outer arch; 
the head is much firmer, the sensory channels being less developed ; 
the teeth are considerably finer, and in wider bands, the premaxillary 
band being contained 2.2 to 3.0 im the suborbital width, rather than 3.3 
to 3.8 times; the body is a little more robust, the depth in G. multi- 
filis not equaling the length of the head to the angle of the preeper- 
cular ridge; the distance between the anus and the base of the ventral 
is decidedly longer, being two-thirds instead of half as long as the 
head; there are 7 instead of 6 scales above the lateral line; the 
fin filaments are shorter, the dorsal spine and the outer ventral ray 
being shorter, instead of longer, than twice the length of the head. 
G. introniger differs in similar details from G'. melanopterus of Ha- 
wail, and from G. longifilis in the wider interorbital, wider bands of 
teeth, and especially in the fewer gill-rakers (see measurements and 
counts of G. longifilis in the table of measurements and counts of the 
next species, G. mu/ltifilis). The number of pyloric caeca proves 
valuable in distinguishing these species also; 35 to 52 were counted in 
G. introniger, 12 to 16 in G. multifilis, 15 in G. melanopterus, and 
but 8 in G. longifilis. 

This species lives in water probably deeper, on the average, than 
that inhabited by G. denticulatus. Its general appearance and struc- 
ture is in harmony with such a difference in distribution. G. intront- 
ger inhabits depths as great as those from which G. magnifilis was 
dredged, but in much colder water. 
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Table of measurements in hundredths of length to anus. 


405 

























































Type. Paratypes. 

PAINE ITOSS SGAtl OW eer hot aaiae siseieses = asses aie 5648 5648 5648 5648 5585 5648 5648 
TOtAl ene tneLa aM sere epee ssa rar= = 511)=ijai sl 1 329 375 1 296 1334 323 1301 1310 
Menrth tOanvysin MmM-2ss.. =... ccs. ss ccna 119 118 111 110 100 97.5 95 
Wenet hoped 38 Jess se asco = Sasa acts Seve ness Ly 57 57 57 56 57 56 
prio ThTOiORb ite see soa po So mateo aces 13 13) 5 13 13 13 12.5 13 
WiAGth of interorbital esses - =. 226 scissile 12.5 ae) 11.5 13 12 11.3 12.3 
WW Walch OF SUDOLDIGAll sca 3 54s =< Sa Sinners 6 6 6 6 6 7 5.5 
OnpiLorpreoperclen sc 02) donne season cen =< = 26 27 26 27 27 27 26.5 
Menp th orsMmoubien 2) cos ssc sec ccs ce se oe5 16 15 16 16 15.5 15 16 
Meno thoLuppenjaw~=s--0 saacccinenes cee se ane 31 32. 5 32 33 32 33 32 
Width of band of teeth in upper jaw.....-..-..- 2.5 2. 4 2.3 2.4 2.7 253 2,2 
Wench ofbarbele 2 << sas ceeaemcecseane paclece 10.5 6.5 34,5 33 15.5 16 33 
IDEpihvolbedyaavOUtss ac seem fe eects ial MOY nl eee 42 42 38 39 43 
WHat Of DOU aD OUb ae 2 aoe wee man Soe ear [ace nena] eiaaee cleo ea one leeencle 2 24 2AM |e ARSE oe 
AMUSO ventral 2 Soo caste ae inoe stemiac/e ae 40 BOT ge ttemicre 45 45 40 40 
Ventral to end of pectoral girdle. ........--.-- D8 Poa Ree een cae lla eae (cro ns 27 30 29 
Height of second dorsal spine........-...----- 85 84 95 98 92+ 84 100.5 
er ohioipindvd Grsalina yawns eee ee sles tore cre | eee ae ene amoral eieteiniete ~)=|lete seeetee 25 24 26 
Length of base of first dorsal...........-----.- 16 16.5 17 16.5 15 17 18.5 
Length of first pectoral ray........-.-.-.-.--- 11 6.5 10.5 6 7.5 SH |s sere 
Length of second pectoral ray..«.....----- 128+ | 1294 | 113 128 152 1ISqo yee 
Length of third pectoral ray........-- 30 28 28.5 30 28 20 to eee ea 
Length of outer ventral ray.......-.-..-- alkane 67 68 68 91 86 65 
Length ofinner ventral ray...........-.------ Bohol |baseactes|saececeslcwes eee 31 31 29 
Length of gill-rakers...... wie necesita ciseatas 5.5 6 6 5 6.5 7 5.5 
Scales above lateral line..............-.--.---- 7 7 7 7 a ope | eee aes 
MOMMAVS iUSb CG OLSAlee eae ee see a mienaamce anes 10 10 10 10 9 10 10 
Wentral raysicnothisides) =e. 20-2. 52sc-- = —- = 8 8 8 8 8 8 8 
Pechoralinaysi(letiSlG®)).s- sehen - 24s ee 18 19 17 20 18 Pee Pesce 
Outer gill-rakers: ? 

Mefiisid ocak seen caer anaes eek eee Gt 2a |e ener ose sa Oso stirs segs Sees 4423 

RAPHGSIdeke Ssemeect wF eters ee aes ae 6+24 | 6422 |.....-.. 6+24 | 5423 |........ 4423 
FADO Ose StatiOMee nsec cece cscs scene 5274 5463 5586 5651 5648 5647 
a 
Totalilenethunemm ~~ seser eos -ee.so5- = 1 236 1 216 240 1213 1 205 163+ 
enpthitoanusingmnt 0. --c2- 400-65 = 78 75 7 64 62 51 
Mengthiof header: 32/2. 9---sacca=s-eons=- <5] 59 57 58 59 59 62 
enathionorbits es- seen ss sees 14 14 14 14.5 15 16 
Width ofinterorbitales 2-2. 22526-22552 12 12.5 12 12.5 13 13 
Wadthrotsuborbital 22. —-.se.-2-see2-- es 6 6 6 6.5 6 7 
Orbit to preopercle.-..... See nee mame tastes 27 28 26 28 27 27 
EN ETAOLSMOWL sss oe nsec ess soso ceierels 16 16 16 16 16.5 17 
hens th of-upper Jawaecscce casewe cence n Js 34 33 33 33.5 35 36 
Width of band of teeth in upper jaw 2.4 2.2 2.5 2.6 2:3 2.5 
Wenethiof barbell +4: sacs se ceeeesecee ee see 32 39 39 22 24 31 
Depthvoribody abouts: s-eee ease ees 45 45 43 41 39 41 
Width of body about. 1-22.22 2 ecena os |lereeeets ae = 24 24 21 23 20 
Aeras\go wentrallt: 820s sos) oaks tee ow 39 43 41 39 38 39 
Ventral to end of pectoral girdle.........-- 26 | 28 30 30 27 31 
Herehtofsecond dorsal/Spiae: oes a se rarae mint pe = ine amici aol 103 Giese Che aes se 51 
Eeichiolioind dG Orsal Lay: se= nce section = ciselceeer ise ren ae sree Dip -aee aie slo ee | etelerte clone 27 
Height of base of first dorsal ...-..-..-.--- 16 16.5 16 15 15 16.5 
Length of first pectoral ray -.......-.----- 8 6 9 9 7 8 
Length of second pectoral ray .........---- (dims tees ee 5. 122 LBA eee asctie 121 
Menethonithirdpectoraliwaye(- esse =<iane|amewiasice mel sce sees e Siem) les ee eee eae 27 
Menrtnofouter VemiTalrayee = osece sents soaa| lee ahaa elarae aeeine 77 74 82+- 93 
Length of inner ventral ray ...-......-.---|-------.-- 31 COL”: [Kiseki aan 31 32 
Length of gill-rakers ..........-..-..-.---- 7 7 7 7 8 9 
Scales above lateral line..........--...-... dot ee oae Re 7 7 7 7 
Sotieays, rst. @orsalls. <5. 2-2 - tanec gcc 10 9 9 9 10 0 
Ventral rays (both sides).......-...--.----- 8 8 8 Sa 8 8 
Peotoralirays) (eft side). .- 2.25 7s5-:4-5242- 19 19 18 7a ia 19 20 
Outer gill-rakers:2 

TGHESIM ON: uo ack Sehre seis eae ee case 6425 5+22 5+20 5+24 5+22 6+ 22 

Ib SEs. eee rae ee Wee eae 6+-23 4+24 SeeOe Sedzcc scan cece cee se-| oases cots 





1 To end of small or large pseudocaudal. 





2 Including anterior rudiments. 


(éntroniger, in reference to the wholly dark buccal and branchial 


cavities. ) 
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= 9. GADOMUS MULTIFILIS (Giinther). 


Bathygadus multifilis GUNTHER, Report on the Deep-Sea Fishes, Challenger 
Expedition, 1887, p. 155, pl. 42, fig. B (near Philippine Islands). 

Gadomus species GILBERT and Husss, Proc. U. S. Nat. Mus., vol. 51, 1916, 
p. 153 (Japan). 

?Bathygadus longifilis ALcock, Ann. Mag. Nat. Hist., ser. 6, vol. 6, 1890, p. 
802, and ser. 6, vol. 8, 1891, p. 123; Dese. Cat. Indian Deep-Sea Fishes, 
1899, p. 120 (Arabian Sea and Bay of Bengal).—CuHun, Aus den ‘liefen 
des Weltmeeres, 1900, p. 504, fig. East Coast of Africa) —BraAveEr, Die 
Tiefsee-Fische, 1906, p. 270, pl. 12, fig. 7. 


A atkosel Depth | Bottom 





oti Locality. in tempera- 
Se fathoms. | ture. 
| 
| 
| : F. 
ABTA. Ls Lagonoy Gulf, east coast of Luzon......... PE oad SS ee As Sse te 480 Nil a eee 
5082. ..-.- Micinity ion DarveliBsy,, BOLO. ces. oo aae ee eee Soe ce ee eRe Serene 890 | 38.3 


560% 21233 Gulf of Tomini, Celebes.............2.----- Lie 8 Oe eee a ee eee BT eeiiaadesk 


We refer with some doubt the three specimens with the above data 
to Giinther’s species. The only character given in his original de- 
scription accurately serving to distinguish between the species at 
hand and G. introniger is the distance between the anus and the base 
of the ventral. Our three specimens agree with Giinther’s descrip- 
tion in that character, the distance being half as long as the head, 
while it is two-thirds as long as the head in G. introniger. One dif- 
ficulty is that Giinther’s figure does not agree with his description in 
this regard. Assuming, then, that this species is G. multifilis, we 
find that Alcock, Brauer, and other European naturalists err in 
identifying it with G. longifilis—a species differing in the more nu- 
merous gill-rakers (30 to 35 instead of 26 on lower limb of outer arch) ; 
in the narrow band of premaxillary teeth, which is contained 4.8 
instead of 3.0 to 3.8 times in the least bony suborbital width; in the 
much narrower interorbital; and in certain details brought out in 
the following table of measurements, which includes one of the types 
of the Atlantic species. G. longifilis should no longer be confused 
with distinct species inhabiting distant seas. 

From the Hawaiian species (G. melanopterus), G. multifilis is less 
readily distinguished, and it is possible that the two species are 
identical. There are nine ventral rays in the type of @. melanopterus 
and but eight in G. multifilis. The scapular foramen in G. melan- 
opterus was described as being “ wholly within the hypercoracoid,” 
while in G. multifilis it is on the suture between the hypercoracoid 
and the hypocoracoid. 

A brief description of our three specimens (61 to 72 mm. long to 
anus) is appended: 

The head is soft and spongy, due to the spaciousness of the sensory 
canals, which appear to be more highly developed than in any other 
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species of the genus, thus rendering the appearance of the fish most 
similar to that typical of Bathygadus, in which genus these canals 
are usually enlarged. The outlines of the body are less curved than 
in @. colletti, denticulatus, or magnifilis, and the depth is less, not 
being equal to the length of the head to the angle of the preopercular 
ridge. Length of orbit, 1.2 in snout, 4.2 or 4.3 in head. The inter- 
orbital is almost as’wide as the eye, and is over twice the least width 
of the bony suborbital; length of upper jaw, 1.6 to 1.7 in head, 
extending well beyond orbit; the teeth are coarser than in the other 
Philippine species and are confined to very narrow bands, the greatest 
width of the premaxillary series being contained from 3.3 to 3.8 
times in the least suborbital width. Giull-rakers long, sharp, crowded, 
strongly compressed, and rough on their inner edge, 6+26 on 
the outer arch. The scapular foramen lies in the suture between 
the hypercoracoid and the hypocoracoid. Small pseudobranchiae are 
developed. 

Six scales, exclusive of the lateral line scale, in a series between 
lateral line and origin of second dorsal. In their finer structure the 
scales seem to offer good specific characters. In G. colletti, G. denti- 
culatus, and G. magnifilis the rings from the first, second, or third, 
extend forward on the scale to meet their fellow at an acute angle. 
The “circuli” thus soon become perpendicular to the basal margin 
of the scale. In G. introniger and in G. multifilis the first four rings 
are subcircular, and even after these, the “ circuli”’ do not run so far 
from the circular course as do those of the other three species. In 
all of these five species the circuli are first well spaced, but soon be- 
come more closely approximated, the number of striae out to the 
end of this crowded area being 6 to 10. In the true G. longifilis 
this area of approximated circuli, very decidedly shown, occurs at 
the very center of the scale, and includes the first five circuli (de- 
termined in one of the type-lot). In longifilis the “ circuli,” even 
more than in G. multifilis, retain their circular character. However, 
the general character of the scales is the same in all the species. The 
“circuli” posteriorly are nearly concentric, while anteriorly they 
are more or less nearly perpendicular to the scale margin. They are 
finely denticulate, and are connected by numerous cross ridges. 

On the trunk the lateral line runs above the middle of the sides, 
but descends on the tail to a position below the middle of the depth. 

The fin filaments are very long, the second dorsal spine and the 
outer ventral ray being each twice as long as the head. 

Pyloric caeca in a Philippine specimen, 12; in the Japanese speci- 
men referred to G. multifilis, 16. Brauer counted 15 and 22 in two 
specimens, Alcock counted 20 in one of the Indian specimens. 
Whether Brauer’s and Alcock’s specimens are referable to G. multi- 
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jilis is open to doubt, owing to their failure to describe .in detail 
those characters which we find of highest value in the discrimination 
of the species. 

The color is dark brown, becoming blackish on the belly and about 
the nostrils; the jaws, the branchiostegal and gular membranes, as 
well as the entire linings of the buccal, branchial, and peritoneal 
cavities, are black. The fins are mostly blackish, but the second 
dorsal is lighter anteriorly, especially near its base; the anal is 
dusky. 


Table of measurements in hundredths of length to anus. 


























Philippine Islands. Japan. Q) 
Albatross station 3232) ohscs cs acne aces ahion each eens 5582 5607 5467 4973 2385 
Motaltlen gi hsinemnaies wes eee eee eee ee eee 172+ 224+ | 252+ 106+ 250 
engi hyto antsnmimmy se eee re seem eee ae 61 61 72 35 68 
henethroL head). es ae eas ee eee eee ee 61 63 62 62 61 
MenetMol Grp asoncet coe eee en eee ee eee 16 15.5 | 14 16) ‘17 
Wiardthioiinterorbitales tare ey sage Cee ies ta ene 15 14.5 14 14 12:5 
WaidthvoLsiborbitalose esc senor eee eee 6 6.5 6.5 8 6 
Orbititopreoperclese- etwas. sae ee oa eee eee 28 29 29 28 27 
Meni hronsnoutes sess oe eee eee aee sera ee Shae 17 18 16.5 19 | 17 
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1 One of the types of Bathygadus longifilis. 2 Including anterior rudiments. 


(multifilis, in reference to the numerous fin filaments.) 


Subfamily MACROUROIDINAE. 
Genus MACROUROIDES Smith and Radcliffe. 


10. MACROUROIDES INFLATICEPS Smith and Radcliffe. 
Macrouroides inflaticeps RapciirFE, Proc. U. 8. Nat. Mus., vol. 43, 1912, 
Dr MSO Mp lepton. > 

Type-specimen collected in 408 fathoms at Albatross station 5450, 
in Lagonoy Gulf, eastern Luzon; bottom temperature 42.3° F. 

The relationships of this remarkably aberrant fish are discussed? 
in our paper on Japanese Macrouroids, in connection with the 
description of the related Squalogadus modificatus. 

(inflaticeps, in reference to the immense head.) 


1 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 138, 140, 156. 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 409 


Subfamily CORYPHAENOIDINAE. 
Genus CORYPHAENOIDES Gunner. 
11. CORYPHAENOIDES PARADOXUS (Smith and Radcliffe). 


Macrourus paradoxus SmMiTrH and RapcuiFrFre, Proc. U. S. Nat. Mus., vol. 43, 
A912 Spl ds ple 25, fis. 


This very distinct species was dredged by the Albatross at a depth 
of 1,105 fathoms, at station 5428 off eastern Palawan, at a bottom 
temperature of 49.7° F. It is known from the type-specimen only. 

(paradoxus, in allusion to its supposed doubtful position, in refer- 
ence to the group “Chalinura’). 


12. CORYPHAENOIDES DUBIUS (Smith and Radcliffe). 


Macrourus dubius SmiTH and RavcrirrE, Proc. U. 8. Nat. Mus., vol. 48, 1912, 
Oysed IEP jal 2ssys tated eae 


This species is apparently closely related only to C. wood-masoni 
(Alcock), an Indian species. The interdorsal space and the outer 
ventral ray do not differ in length in the type of C. dubius and in 
Brauer’s? specimens of C’. wood-masont. 

According to the system of measurements outlined previously by 
us,? the orbit in the type and only known specimen is contained 1.4 
times in the snout; 1.05 in interorbital width, 5 in head; the least in- 
terorbital width is contained 3 times in the head. The maxillary ex- 
tends beyond the vertical from middle of eye. The basal fourth of 
the second dorsal spine is smooth. The angle of the preopercular 
ridge is bluntly pointed. There are six branchiostegal rays. 

Measurements in hundredths of length to anus (150 mm.; total 
length to end of pseudocaudal, 425 mm.) ; length of head, 64; length 
of orbit, 13; least interorbital width, 13.5; least suborbital width, 9; 
distance between orbit and preopercular margin, 31.5; length of 
snout, 18; length of upper jaw, 21.5; depth of body, 45; width of 
body over pectoral bases, 30; distance between the center of anus and 
the base of outer ventral ray, 29; distance from base of outer ventral 
ray to isthmus, 29; height of second dorsal spine, 41; length of 
pectoral fin from base of second ray, 34; length of first pectoral ray, 
4; length of second pectoral ray, 27.5; length of outer ventral ray, 
44; length of second ventral ray, 23. 








1Macrurus wood-masoni Alcock, Ann. Mag. Nat. Hist., Oct. 1890, p. 301; Nov. 1892, 
p. 853; Jour. Asiatic Soc. Bengal, vol. 48, pt. 2, 1894, p. 126; Illustrations of the Zoology 
of the Investigator, Fishes, pl. 13, fig. 1, 1894; Dese. Cat. Indian Deep-Sea Fishes, 1899, 
p. 114. 

2 Brauer, Die Tiefsee-Fische, p. 267. 

? Proce. U. S. Nat. Mus., vol. 51, 1916, p. 147. 
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Known only from the type taken at A/batross station 5511, in 
Thgan Bay, Mindanao, at a depth of 410 fathoms, where the bottom 
temperature was recorded at 53° F. 

(dubius, apparently in reference to its supposed doubtful status 
or relationships. ) 


13. CORYPHAENOIDES ASPRELLUS (Smith and Radcliffe). 


Macrourus asprellus SmirH and RaApcLiFFe, Proc. U. S. Nat. Mus., vol. 48, 
1912, p. 118, pl. 26, fig. 1 


C. asprellus is related to C. nasutus, a common Japanese species, 
but differs chiefly in the number and character of the scales. There 
are 5 or 6 instead of 6 or 7 between the origin of the second dorsal 
and the lateral line, excluding the lateral line scale. The spinules 
on the scales are coarser and longer; the rostral tubercles are much 
weaker and smaller, the terminal one bearing only six radiating 
spinous carinae; the scales on the preopercle have strongly divergent 
spinous carinae, while those of the same region in C@. nasutus bear 
spinules in quincunx order as elsewhere on the body. Several addi- 
tional differences are apparent: the dentition is stronger; the sub- 
orbital ridge is less pronounced; and the color is much darker. Cer- 
tain proportions of the head differ: the snout is larger and its pre- 
oral projection greater; the interorbital is much wider; the maxil- 
laries are much longer (8.1 in head). 

It is perhaps more closely related to C. hoskynii,? from the Daw 
of Bengal (1,310 fathoms), differing chiefly from Alceock’s descrip- 
tion in not having “the last spinelet of the middle series greatly en- 
larged above the others.” 

The spinules of the scales are in quincunx order, and not in rows 
as originally described. 

Known only from the type, collected at Albatross station 5632, 
southeast of Bachian Island, Dutch East Indies, at a depth of 845 
fathoms. 

(asprellus, diminutive of asper, a Japanese’ species.) 


14. CORYPHAENOIDES SEMISCABER, new species. 


Type-specimen.—Cat. No. 83625, U.S.N.M.; 251 mm. in total 
length, 74 mm. to anus; from AJlbatross station 5215, in 604 fathoms, 
east of Masbate Island, Philippine Islands; bottom temperature, 
50:0° FE. 

Three smaller paratypes were also obtained: one at station 5124, 
in 218 fathoms, off the east coast of Mindoro; another at station 





1¥For description and references see Gilbert and Hubbs, Proc. U. 8. Nat Mus., vol. 51, 
1916, p. 168. 

2Macrurus hoskynii Alcock, Ann. Mag. Nat. Hist., Sept., 1890, p. 214; Jour. Asiatic 
Soe. Bengal, vol. 48, pt. 2, 1894, p. 126. Illustrations of the Zoology of the Investigator, 
Fishes, pl. 9, fig. 4, 1894; Dese. Cat. Indian Deep-Sea Fishes, 1899, p. 116. 
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5215, at which the type was also dredged; the third at station 5534, 
between Cebu and Siquijor, in 333 fathoms, and at a bottom tem- 
perature of 53.3° F. 

Fin-rays—first dorsal, II, 10 (or 9); pectoral, 22 (20 or 21); 
ventrals, 8. 

The body is deep and strongly compressed, the width over the 
pectoral bases being somewhat less than half the greatest depth 
(two-fifths depth in a paratype); greatest depth, 1.8 (to 1.15) in 
head; depth over anus, 1.5 (to 1.3) in head; depth, at a distance 
behind the head equal to twice its length, 1.7 (to 1.3) in head; at 
that point the width of the body is contained 4.8 (to 4.3) times in 
its depth. The dorsal edge of the tail is rounded, but the ventral 








Fic. 6.—CoORYPHAENOIDES SEMISCABER. ‘TYPE. 


edge is sharp. The dorsal contour is a little concave above the 
eyes, but shghtly convex behind the occiput, oblique along the first 
dorsal base, and thence horizontal along the anterior half of the 
second dorsal. The ventral contour is a gentle curve from the 
mouth to the end of the second third of the total length, behind 
which the two contours converge to the end of the slender tail. 
The snout projects only moderately beyond the mouth, the preoral 
projection being about equal to the suborbital width, and less than the 
distance between the tip of snout and the front of the premaxillaries. 
The head is about half as wide as long; the width of the snout, 
across the suborbital ridges at the front of the orbits is contained 
2.6 (to 2.8) times in the length of head; the distance between the 
lateral tubercles is equal to the length of the orbit (0.9 orbit in a 
paratype). The supranarial ridges are rather strongly arched in- 
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ward; the preopercular margin is arched evenly forward above the 
rounded angle; the oblique suborbital ridge is little curved down- 
ward; it extends from below the anterior nostril to below the hind 
margin of the orbit. The snout is equal in length to that of the 
round orbit, each being contained 3.7 times in the head (in all three 
specimens). The interorbital width is narrow, being contained 5.0 
(4.65 to 6.0) times in the head; the least suborbital width is slightly 
less than half the orbital length. The moderately oblique upper 
jaw extends from below the lateral rostral tubercle to below the 
front edge of the pupil (to past vertical from center of eye in the 
smaller paratypes); its length is contained 3.4 (3.2 to 3.5) times 
in the head, being greater than the length of the snout. The outer 
series of teeth in the premaxillary band are stouter and more widely 
spaced than the others. The barbel is variable; it is slender in the 
type, in which it is contained 2.6 times in the orbit; slender in the 
paratype from station 5215, 2.4 in orbit; very thick and much 
longer in the other paratype, from station 5124, 1.6 in orbit. The 
gill-membranes are united without a free fold. - Six branchiostegal 
rays. The slit before the first gill-arch is reduced, 3.5 in orbit; the 
gill-rakers are rudimentary. 

Eight (or nine in a paratype) rows of scales separate the front 
of the second dorsal fin from the lateral line series (six below last. 
ray of first dorsal fin); 18 rows of scales were counted from the 
lateral line downward and backward to the origin of the anal. The 
scales are reduced in size on the belly and on the head exclusive 
of the opercular region. The gular and branchiostegal membranes 
are wholly naked. The spinules on the scales are definitely arranged 
in parallel or subparallel series, and no definite quincunx order can 
be made out except on some of the scales on the head and on the 
back before the dorsal fin; each scale of the body bears about 15 
(11 to 16) of these series. There are no carinae, as each spinule 
rises independently from the surface of the scale. The individual 
spinules are of subequal size and of conic ‘form; the last one of 
each series projects a little beyond the margin of the scale. The con- 
spicuous terminal rostral tubercle, of semispherical form, is armed 
with about eight radiating rows of strong spinules; the smaller 
lateral tubercles are of oval outline, with a less definite arrangement. 
of the smaller spinules. 

Six pyloric caeca were counted in one paratype, and eight in the 
other; they are shorter than the orbit in both cases. The anus is 
placed immediately before the anal fin; its center is located behind 
the base of the outer ventral ray a distance slightly less than the 
postorbital length of the head, and equal to the distance between 
the ventral base and the isthmus (somewhat longer in a paratype). 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 413 


The first dorsal spine is sharp but short, the length of its external 
portion being one-seventh that of the orbit; its root is composed of 
two posterior condyles separated anteriorly by a socket, from which 
a foramen passes backward between the condyles; the exposed por- 
tion is of pyramidal form, with grooves between the four sharp 
angles. The first dorsal spine appears to be more than a rudiment: 
it probably serves as a support for the strong denticulated second 
spine. The heavy basal half of the second spine is triangular in 
cross-section, with the sides grooved; the sharp anterior keel bears 
94 (20 or 30) strong spinules, becoming longer and more slender 
upwards, and confined to the basal 0.6 of the spife. The spine be- 
comes very slender distally, and exceeds the length of the head by 
a distance contained 5.2 (2.4, 2.9) times in the head; the third ray 
is contained 1.1 (to 1.5) times in the head; all the soft rays of the first 
dorsal except the last two are branched in their distal half. The rays 
of the second dorsal are rudimentary anteriorly, and can not be 
traced so far forward in the type as in the paratype, the interdorsal 
space being 2.3 times the base of the first dorsal in the type, and 
1.3 times that distance in the two paratypes. The pectoral fin is not 
produced, its length being contained 1.7 times in the head (1.4 times 
in a paratype); its fifth ray is longest. Ventral with 8 rays, the 
outer one filamentous and nearly as long as the head, reaching back- 
ward to the ninth anal ray; ventral inserted slightly behind the 
pectoral, but anterior to the dorsal. 

The ground color is dusky brownish, becoming darker on the belly 
and on the head, particularly toward the snout; the sides of the 
belly and of the head are underlain with a silvery pigment; the 
lips, nasal fossa, and upper half of branchiostegal membranes are 
blackish. The fins are all blackish, with a little grayish pigment 
basally, overlying the darker shade. The base of the anal has a 
narrow whitish, punctulate streak. Lining of buccal cavity bluish 
black; of branchial cavity, brown, shading into black toward 
branchial aperture; parietal peritoneum dusky brown. 

C’. semiscaber belongs to a rather well-marked group of species 
which agree in possessing a produced dorsal spine, a deep and 
sharply compressed body, and a dorsal contour horizontal behind 
the first dorsal fin. It differs from all the other species of the group 
in the lower dorsal spine, and in numerous other details: from (@. 
marginatus, the Japanese representative, in the much darker color, 
less regular arrangement of the spinules on the scales, blunter head, 
more numerous serrations of the dorsal spine, etc.; from C. microps, 
in the more numerous ventral rays; much darker color; more numer- 


1 For description and synonomy see Gilbert and Hubbs, Proc. U. 8S. Nat. Mus., vol. 51, 
1916, p. 164. 
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ous serrations on the dorsal spine; much larger eye, and blunter 
head; and from C. macrolophus, in the larger eye, which is equal to 
the length of the blunter snout, instead of being much smaller, as 
in both adult (C. macrolophus) and young (C. lophotes), of the 
Indian Ocean species. 

C. awae, of Japan, a member of the same group, appears to be a 
very distinct species,-although the large type of that species prob- 
ably differs widely from smaller specimens, judging from the known 
changes in C. marginatus and C’. microps. It is possible that awae 
is based on a very large example of marginatus. 

C. semiscaber is also closely related to the following species, @. 
tydemani, another member of the same group. 


Table of measurements in hundredths of length to anus. 
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1 A small pseudocaudal developed. 


(semiscaber, in reference to the basal armature of the dorsal spine. ) 
15. CORYPHAENOIDES TYDEMANI (Weber). 


Macrurus tydemani Wersrr, Fische der Siboga-Expedition, 1913, p. 158, 
Dla hss 6: 

Four specimens of this fine species were dredged at Albatross station 
5648, in Buton Strait, near Celebes, at a depth of 559 fathoms; 
bottom temperature, 39.2° F. 

There is included a complete description of our material for com- 
parison with C. semiscaber and other related species. 

Fin-rays—first dorsal, II, 9 or 10; pectorals, 20 to 22; ventrals, 
8 (8—9 in one). 

The shape of the body and the course of the contours being simi- 
lar in all respects to those of C. semiscaber, a repetition of the de- 
scription seems unnecessary. 





1See the note after the description of the next species. 
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Snout, 3.4 to 3.5 in head, longer than the orbit, the greatest 
length of which is contained from 4.0 to 4.2 times in the head. The 
interorbital is subject to considerable variation, as in C. semi- 
scaber, its least width being contained 4.1 to 5.5 times in the head. 
The least suborbital width is half the length of the orbit. The 
mouth is somewhat oblique; the maxillary extends from below the 
lateral rostral tubercle to the vertical passing through the center 
of the orbit; length of upper jaw, 3.3 to 3.4. The teeth in both jaws 
are in moderate villiform bands; the teeth in the outer premaxil- 
lary series are somewhat heavier and more widely spaced than those 
in the remainder of the band. Barbel variable in strength, 2.4 to 
3.9 in orbit. The gill-membranes are united, without a free fold. 
Six branchiostegals. The slit before the first gill-arch is greatly 
reduced, being contained only 4.0 to 4.5 times in the orbit. Eight 
rows of scales separate the origin of second dorsal from the lateral 
line scales; somewhat farther back a ninth row is inserted along the 
dorsal base; there are six or seven rows between the last ray of 
the first dorsal and the lateral line. The scales are smaller on the 
belly, and on the head with the exception of the opercular region. 
The gular and branchiostegal membranes, and the shoulder girdle 
beneath the opercles, are wholly devoid of scales. The spinules 
on the scales are not so definite in their arrangement as in C. semi- 
scaber; a quincunx order can be made out on most of them; the 
spinules are aligned in about 15 series which converge more or 
less rapidly toward the apex of the scale; the spinules are of sub- 
equal size and conic form; the last one projects beyond the 
margin of the scale. The terminal rostral tubercle is rather small, 
and is armed with conic spinules of moderate strength, and not 
definitely arranged in series; the lateral tubercles are weak but 
distinct. 

Ten pyloric caeca, about as long as the orbit, were counted in 
one specimen. The anus lies immediately in advance of the anal 
fin. The distance between the base of the outer ventral ray and 
the center of the anus is equal to, or greater than, the postorbital 
length of the head; the distance between the ventral fin and the 
isthmus is only 0.7 to 0.8 the postorbital length of the head. 

The first dorsal spine is short and slender; the second spine is 
produced into a strong, compressed, and exceedingly long filament; 
the entire length of the spine is much greater than the length to 
the anus, being considerably more than half the length of the fish 
(except in the largest specimen); the anterior keel of the spine 
bears only 11 or 12 denticulations of moderate strength, confined 
to a basal portion of the spine contained 7.4 times in its entire 
length, and 2.5 to 3.0 times in the head; the length of the head is 

119404—_20——4 
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contained 2.82 to 3.05 times in the spine (only 2.0 times in the 
largest specimen). The third ray of the first dorsal is contained 
from 1.05 to 1.25 times in the head. The base of the first dorsal 
fin contains the length of the snout from 1.0 to 1.2 times, and itself 
is contained from 1.0 to 1.25 times in the interval between the end 
of the first dorsal and the first of the small anterior rays of the 
second dorsal. The length of the pectoral fin is contained 1.5 
times in the head; it is not produced, but somewhat pointed, the 
fifth ray being longest. The filamentous outer ventral ray, reach- 
ing at most to the fifth anal ray, is contained 1.35 to 1.6 times in 
the head; its insertion is slightly behind the vertical from the origin 
of the first dorsal. 

The ground color in alcohol is light yellowish brown, becoming 
duller on the belly and head, darker on the snout and opercle. The 
margins of the mouth, the edges of the nostrils, the eye, and the 
branchiostegal membranes opposite the opercle, are blackish. The 
sides of the head and the belly are underlain with silvery. The fins 
are blackish, becoming lighter basally. The lining of the buccal 
and branchial cavities is blackish; the parietal peritoneum is 
brownish. 

C. tydemani differs from the other species of the same group 
(as defined after the description of the last species) as follows: 
from C. marginatus, in the smaller eye, darker color, and arrange- 
ment of spinules on the scales; from C. microps, in the larger eye, 
more numerous ventral rays, darker color, and in the arrangement 
of the spinules on the scales; and from specimens of C. macrolophus 
(Alcock)* of similar size, in the much longer dorsal spine, with 
fewer serrations, and in the smaller scales; both Alcock and Brauer 
counted 5 or 6 scales from the end of the first dorsal to the lateral 
line, including the lateral line scale; while C. tydemani has 7, ex- 
clusive of the lateral line scale. C’. tydemani is closely related also to 
C. semiscaber, from which species it differs as follows: 

Snout longer than orbit, instead of being equal to it, and contained 3.4 
to 8.5 instead of 3.7 times in the length of the head. 

2. Orbit shorter, 4.0 to 4.2 (to 5; Weber) instead of 3.7. 

3. Spinules on scales less regularly arranged in parallel series, it being 
possible to align them in quincunx order. 

4. The rostral tubercles smaller; the spinules on the terminal tubercle 
weaker and not arranged in definite radiating series. 

5. The distance is greater between the anus and the base of the ventrals, and 
shorter between the base of the ventrals and the isthmus. 

6. The second dorsal spine is stronger and very much longer, and is armed 


with fewer serrations, which are confined much more closely to the basal portion 
of the spine. 





es 


1 See note on C. macrolophus, after the description of this species. 
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7. The interdorsal space appears to be shorter, 1.0 to 1.25, instead of 1.3 
to 2.3, times as long as the first dorsal base. 

8. The ventral filament is weaker, and shorter. 

9. The color, especially of the fins, is a little lighter. 

The slight difference in size between our specimens of the two 
species renders wholly improbable any assumption that these dif- 
ferences may be due to age variation. Furthermore, the dorsal spine 
usually decreases in length with age in the species of this long-spined 
group, and such appears to be the case with C. tydemand, but C. 
semiscaber, though represented by smaller specimens, has a much 
shorter spine. 


Table of measurements in hundreths of length to anus. 
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GTI ST RONOG DIES see eats See Nee NE Os See SU eatie 16 Pees 16 15 
Wadthrotimberonbitale pose ey Meee ee Ste EPIC OSE EES 15 12 14.5 |! 12 
Wenrihvofsuboritalesse: suet se Ce oll a ee 8 Sc5 8 9 
OTbitstopreoperclese tease wes ant sasae. cokes aw te EE 25 27 23 28 
enc br Onsnoli tee cmos. emete a > et ee See cee ee 18.5 19.5 75 18 
PEN oe THAONu Per awe a MI ss Mee Se th ee eae LS Pe 19 9 17.5 20.5 
Menethioibarhels as. ee ee ee lek rate heen Gone Obit unt c 5 6 4 6 
ep intonbod yates eee es sae se duck oes be ete ee 54 51 Sos eta tae 
AV TCE DGG ye-c oe Sei secre ee ne ot Bae ae garg ae se oe 31 25 27 30 
PATIWS|LOMVCLET AL Etta cae eet AY eee Me Le ES Rig aye! 33 32 38.5 32 
SVierriralit OSETIA TS sere ee ee coe oe ese ace SE ee ee 23 24.5 23 25 
Helghtofsceond dorsalispine os. sesesn ast coe sake eee ence 127 TSOP | eee 198 

me Lleleiipout herded Orsalira yr oo eee pee as ae Serene ete dee 52 52.5 52 63 
Length of first dorsal base. .... F 19 19.5 20 21.5 
Length of pectoral........... cf 39 41 41 43 
Length of outer ventral ray . 45 47 45 42 
Length of second ventral ray 21 23 22 «| 23 





1 A small pseudocaudal developed. 
‘ Note on CORYPHAENOIDES MACROLOPHUS (Alcock). 


Macrurus macrolophus Aucock, Ann. -Mag. Nat. Hist., Nov. 1889, p. 394; 
August, 1891, p. 121; Nov., 1892, pp. 351, 352, fig. 1; Journ. Asiatic Soc. 
Bengal, vol. 63, pt. 2, 1894, p. 126; Illustrations of the Zoology of the 
Investigator, Wishes, pl. 12, fig. 1, 1894; Dese. Cat. Indian Deep-Sea 
Fishes, 1899, p. 115. 

Macrurus macrolophus BRAvER, Die Tiefsee-Fische, 1906, p. 266. 

Macrurus lophotes Atcock, Ann. Mag. Nat. Hist., Nov., 1889, p. 385; Journ. 
Asiatic Soc. Bengal, vol. 48, pt. 2, 1894, p. 126; Illustrations of the 
Zoology of the Investigator, Fishes, pl. 8, fig. 2, 1894; Desc. Cat. Indian 
Deep-Sea Fishes, 1899, p, 116. 

Brauer considers C. lophotes to be the young of @C. macrolophus, 
a conclusion which is apparently justified. But inasmuch as Brauer 
states that most of his specimens have seven branchiostegal rays, it 
is highly probable that he had, in part at least, a species of another 
genus, as all specimens of Coryphaenoides examined by us have 
constantly six branchiostegal rays. 

C. macrolophus is not represented in the Philippine collection. 
Radcliffe’s? reference to Philippine specimens should apply to @. 
semiscaber and to C. tydemani. 


7Proc. U. §. Nat. Mus., vol. 43, 1912, p. 117. 
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16. CORYPHAENOIDES MICROPS (Smith and Radcliffe). 


Macrourus microps SmMirH and RADCLIFFE, Proc. U. 8S. Nat. Mus., vol. 43, 
1912, p. 116, pl. 25, fig. 2. 


List of stations. 








| Depth, | Bottom | Number 
ee Locality. in ” | tempera-| of speci- 
station. | fathoms. | ture. mens. 
| . °F 
5325: Offmorthenmiunz0n<ce. nse ee ee ae = pea eee os werisce a orteles 224 B32 4 


5470 | Lagonoy Gulf, southeastern Luzon....-...----------++--+++-+++ BoUs Aree ccmeee Type. 





A series of eight or nine scales separates the origin of the second 
dorsal fin-from the lateral-line series. 

Measurements of the large type follow: Length of orbit, 6.0 in head, 
1.7 in snout, 1.15 in interorbital width, 5.2 in head; length of 
snout, 3.7. 

The small specimens, four in number, differ in several respects so 
widely from the type-specimen that one might be led to separate 
them as a distinct form. On the basis of the limited material, and 
especially because the variations are partly paralleled in the growth 
of C. marginatus,’ we regard the differences between them as being 
due to age variations. The differences in proportion are well indi- 
cated in the table of measurements. Further differences are listed 
below: 

1. The number of parallel rows of spinules on the scales is fewer in the 


smaller specimens (a very similar variation occurs in C. marginatus, the closely 
related Japanese species) .* 





Length to anus | Number of rows 


in mm. of spinules. 
33 3 
53 6to 8 
66 8 toll 
150 (type). 13 to 21 


2. The number and strength of the serrations on the second dorsal spine 
apparently.decrease with the age of the fish, as in C. marginatus." They are 
very weak in the type-specimen. 


Length to anus Number of 
in mm. serrations, mm. 
33 16 
ca. 37 12 
53 il 
66 il 
150 (type). 4 





3. The first dorsal spine is comparatively strong and sharp in the smallest 
specimen, becoming progressively weaker in the larger specimens, being rudi- 
mentary in the large type. This variation is normal. 





1 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 165. 
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4. The second dorsal spine, as in C. marginatus, seems to be the longest in 
the medium-sized specimens (see the following table of measurements). 

5. The terminal rostral tubercle is relatively much smaller in the large type 
than in the smaller specimens. 

6. The coloration of the smaller specimens, perhaps to be correlated with 
their capture at a lesser depth, is much lighter, especially on the fins, than in 
the larger type. The fact that the largest of the paratypes is much lighter 
than the other three renders less significant the color difference between the 
type and the paratypes. In this lightest specimen the fins are white, with the 
exception of the following parts: the ventral filament, the tips of the anterior 
anal rays, the second dorsal spine, and the distal DORE SES of the first few rays 
of the anterior dorsal. 

The buccal cavity is lined with dusky; the branchial cavity with blackish ; 


the peritoneal cavity with brownish. 
e 


Table of measurements in hundredths of length to anus. 




















! 
| Type. Paratypes. 
| 
| 
eA bairossiStatiOMe sons Ae covet ne. oe ete see eee 5470 5325 5325 5325 5325 
ToLailenehhaneminiee secs. Sao eek So ee 1 430 1183 SOM erty ete lous siterereree 
Menger ho anus aan Se on foot. SA ee eee 150 66 53 ca. 37 33 
Length of head...-...-- ; 57 62 OSin Bee cheese: se Re 
Length of orbit ..-...- 23 10 13 Tp Se eee. 14 
Width of interorbital - ..-- 11.5 12 OM eee 13 
Widthonrsiborbitall 22 8s pele ee Se See ee 8 8 Qube ete sate esses ae 
Or biitOnpreopereleeeer ses seen bos cy, eas See ge a 25 28 29 lays cise ai |x amicee eee 
MR GTAOIMNOD SHOU tee ee kee AR each cote ae siatet cote ee S 16 18 TOSS se Re oh ea eee 
WIG GHTORSMOULE sheen sop Ome here he eS 19.5 23 26ul eee cusses 22 
ENE LDVOLALp Cla] AWW ee ore =, SSS MR Soe ASE 17 20 20M es tee. coe 20 
CTICEH OTA A BIOL Se atte eter 1 cee Sere hepato 2 pane an he 5 6 Gu lec eeaees Moaem oon 
IDEM UhROM WO Gye er hee cies Roe ais omeryan ecb ns ones mails 53 47 Ags TSE eS. = 
Nan hKOMmIOD Gives eect ice ages WAGs niet tae Se eh a 23 28 PASE ats ae 26 
ATINIS FO MCOUR NE sac cect earns eee aoe Sei ben Sear ee ee 29 Ag eae eee | Motes Beaten 
WentrAl LOMS thins cece tees eee et Societe 27 26 DOM ances |S iemerone ara 
Height of second: dorSalispine -_ 42.2.225 Sis2s:2h224 2s. EO Wibeaa= | eee ee Caseo0 152 
eight of tubindsd orsal raw sows. ek os ose lace nce 45 SONG Pe ee ect are 
ene thOf firstidorsaltbase) 632-222 8asss.2 Beene ee 18 19 LOM Peace | eect : 
iafend orsalispace sts = sme es ane acter. yne. cat cet ee aes [8235 10 DLN ERR rate al see ne coal 
bene i hea mectOnalnas ms suet Tetsu ee nie 36 38 Sigy 39 | wh eee 33 
Length of outer ventral ray.......-..- Spite eect ee eae eT 29 37 Os eee eeferers 38 
engthofsecond ventraliray.s 2 assoc 5-2 se ese 19 24 | 26 alee asst le sereas oe 
Sorina ys irsinG@orsalie ses oe ahh maa ow on ee a 9 10 | 9 9 9 
Pectoral rays: i 
TE Chtie aac ciee eticeetee eiccts clake cise soe nee tore 20 20 Uae eee aye ee Petters 
Rig Hits 222 anc te Se ee Spars anise ee eee eee ora 20 Dili enh roses act oer 
Ventral rays 
IDC Gee WER Pet ee a re tS = ee em oe a i 8 7 7 7 
PLS aaa ley gay to ee oe ee eee ee 7 8 7 | 7 8 











1 A large pseudocaudal developed around the truncated end of tail (see type-figure). 
2 A small pseudocaudal developed. 
3 The rudimentary rays of the second dorsal can be traced farther forward by dissection. 


microps, 1n reference to the very small eye. 
Ps; Y yr 


17. CORYPHAENOIDES AEQUATORIS (Smith and Radcliffe). 


Macrourus aequatoris SMirH and RaApcuirrer, Proc. U. S. Nat. Mus., vol. 48, 
1912, p. 120, pl. 26, fig. 3. 


List of stations. 





- | Bottom | Number 
Albatross : Depthin ie 
station. Locality. fathoms. eee ae : 
Soh. 
MeGOR I Gult of; TOmumis, Celebes:s2eens.. 282 So postion foots... sexs see se 1,089 36.3 L 
DOO) | eos GO eo tee en ce tee ee ae ee eR toe eae iN alc cater at's 2 1, 092 36.3 | 
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The head, as usual, is deeper than wide, the erroneous statement 
to the contrary in the type description being due to the abnormal in- 
flation of the sides of the head. A few proportions follow: length 
of orbit, 3.8 in head; length of snout, 3.6 (3.8) ; least interorbital dis- 
tance, 4.1; length of upper jaw, 3.3; length of barbel, 0.6 length of 
orbit (in specimen from station 5609). A triangular portion of the 
interopercle is visible above and behind the rounded, denticulate 
margin of the preopercle; the ridge of the preopercle is produced 
backward as a rounded lobe. Number of branchiostegal rays, 6. 
Five rows of scales occupy the region between the lateral line series 
and the front of the second dorsal. 

The ventral fins are inserted well behind the pectorals, directly 
below the origin of the first dorsal. The distance between the inser- 
tion of the ventrals and the center of the anus is very short, being 
about equal to the length of the snout, and shorter than the distance 
between the ventral base and the isthmus. 

The buceal cavity is lined with dusky, but is ighter behind the cor- 
ners of the mouth; the branchial and abdominal cavities are lined 
with bluish black. ra 

The type-figure, referred to above, is rather inaccurately drawn; 
the snout is represented too long, and the ventral fins are inserted 
too far forward. 

This aberrant species is certainly not closely related, as Radcliffe 
was led to believe, to Macrurus petersonii Alcock, a species which in- 
habits comparatively shallow water and belongs to a genus quite dis- 
tinct, namely Venésrifossa. 


Table of measurements in hundredths of length to anus. 


° 








Type. ‘Paratype. 
| 


AlbairossistatiOn—- 2c. s secee sarees tee eee a eee meee ce eee rina Som! 5608 5609 





Mo tall exa gtk ire maar ee ees a ote le lalene ele leant =(fae| ie 2e188 166+ 
Length to anus in mm Boo 62 55 
Length of head...........--.- - 70 70 
Length of orbit........---- 18 19 
Width of interorbital 17 18 
Width of suborbital.......- ll il 
Orbit to preopercle.......-..-- 31.5 32 
Length of snout........-- SEAS Se eee eee ee hee cee ee ee eee eee 20 20 
Length of upper jaw. --------+------- 222 see ene ne ene een ne nen eran naan 22 22 
Meneth of Darbele. ce oe etal oa taecrc ete mente oie alate ale elm ta nln ie inlnte epee iin arate ll 13 
Depthiof Dod y,-2 2 oes ce sce oe ee ale ae eee tee ae See lela siete ote = elaine a aime slee to 51 57 
AiaCoh tome) Wl 806 gaa Gt eee nine Aor Sen. dein oe genoon se Eas “sb artobhion scp oagaad ay tl aoe osc eas 
Wns towembrala! se sea a ec eee cleo eee Slee oe ade ote as neat ecole tele nh atts in neat stated (oldie 22 21 
Weanitral to wSthmniis’.. sce ete cee ce ee eee rotten orete a ereieae aleterelofe = eiatee taj =)tmiatotateer ie 27.5 30 
Length of first dorsal base. ..........00.-.-202-0-2n cece cece nce e renee teen te teneneene 18 18 
Length of pectoral..............--.------------- Bene ole ale eee aloha eet ees etal alate 34 30 
Length of outer ventral ray... 22... ---- 2-2-2222 ence eee e eee eee cern e ners cee c eens 62 63 
Length of second ventral ray..........--. 2-22-2222 ence eee c cence eee n nee tees cenee Dt til ais cients 





1 A small pseudocaudal developed. 


(aequatoris, in reference to the type locality, which is nearly 
under the equator.) 
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18. CORYPHAENOIDES ORTHOGRAMMUS (Smith and Radcliffe). 


Macrourus orthogrammus SmirH and RADCLIFFE, Proc. U..S. Nat. Mus., 
vol. 48, 1912, p. 123, pl. 27, fig. 3. 


This species is a very distinct one, having no close allies. It differs 
generically from Lionurus parvipes and Mataeocephalus, with which 
its describers compared it, in the number of branchiostegal rays, of 
which there are 6 instead of 7. 

C. orthogrammus is known only from the type-specimen dredged 
from 1,262 fathoms, by the Albatross, at station 5636 near Gomomo 
Island, in Pitt Passage, Dutch East Indies. 

The width over the pectoral bases is but half the greatest depth of 
the body. The length of the orbit is contained 4.2 times in the head; 
the width of the wide, flat interorbital space, 3.4 times. The promi- 
nent supranarial ridges are arched inward. The sides of the head 
are parallel, not diverging posteriorly; the distance between the 
lateral terminal tubercles is equal to the interorbital width. Length 
of the upper jaw, 3.3. The denticulate margin of the preopercle is 
produced backward in a wide curve, which nearly covers the posterior 
lobe of the interopercle. The preopercular ridge is sharply produced 
backward. 

The scales are in five series between the origin of the second dorsal 
and the lateral line series. 

The ventral fin is inserted directly below the origin of the first 
dorsal and the base of the pectoral, at a distance from the center of 
the anus equal to the interorbital width, and at a distance from the 
isthmus equal to the length of the snout. 

The lining of the buccal cavity is dusky; of the branchial cavity, 
bluish black; of the abdominal cavity, brownish black. 

Measurements in hundredths of length to anus (48 mm.)—Length 
of head, 74; length of orbit, 17; width of interorbital, 22; width of 
suborbital, 10; orbit to preopercle, 33; length of snout, 25; length 
of upper jaw, 24; length of barbel, 2.5; depth of body, 49; width of 
body, 26; length from anus to ventral, 22; from ventral to isthmus, 
26; length of first dorsal base, 19; length of outer ventral ray, 50. 

(orthogrammus, perhaps in reference to the strongly marked line 
. formed by the suborbital ridge.) 


19. CORYPHAENOIDES CAMURUS (Smith and Radcliffe). 


Macrourus camurus SMITH and RADCLIFFE, Proc. U. S. Nat. Mus., vol. 43, 1912, 
DE 22 epl. Dt; fig. 2. 


This remarkably peculiar species is known only from the small 
type, dredged at Albatross station 5428, off eastern Palawan, at a 
depth of 1,105 fathoms and at a bottom temperature of 49.7° F. 
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The width across the pectoral bases is distinctly less than half the 
depth of the body below the origin of the first dorsal. Orbit, 3.2 in 
length of head; interorbital width, 3.3; snout, 3.9; length of upper 
jaw, 2.6. The preopercular ridge is produced backward at its angle 
more strongly than is the preopercular margin; only the tip of the 
rather acute posterior lobe of the interopercle is visible behind the 
preopercular margin. Six branchiostegal rays. 

The lateral line is indicated on the sides by the presence of several 
scales with pores at a distance below the origin of the first dorsal less 
than one-fourth that to the ventral surface. The type-description 
indicates that its position was interpreted too low. There are about 
eight scales in a series from the origin of the second dorsal to, but 
exclusive of, the lateral line scales. 

The ventral fin is inserted below the pectoral base, slightly an- 
terior to the origin of the first dorsal; its distance from the anus is 
equal to the length of the upper jaw, and is less than its distance 
from the isthmus. 

The lining of the buccal cavity is blackish; that of the branchial 
and abdominal cavities, black. 

Measurements in hundredths of length to anus (29.5 mm.).—Length 
of head, 68; length of orbit, 21; width of interorbital, 22; width of 
suborbital, 11; orbit to preopercle, 34; length of snout, 19; length of 
upper jaw, 27; length of barbel, 20; depth of body, 63; width of body, 
29; length from anus to ventral, 29; from ventral to isthmus, 30; 
length of first dorsal base, 18. 

(camurus, crooked ; in reference to the peculiar physiognomy.) 


A. CORYPHAENOIDES, species. 
Coryphaenoides, species, WEBER, Fische der Siboga-Expedition, 19138, p. 154. 


There is little doubt that the species of Coryphaenoides thus noted 
by Weber is an undescribed form; it certainly is not included in the 
collections of the Albatross. 


HYOMACRURUS, new subgenus. 


Ty pe-species—M acrourus hyostomus Smith and Radcliffe. 
Distinguished by the anterior position of the anus. 


20. CORYPHAENOIDES HYOSTOMUS (Smith and Radcliffe). 


Macrourus hyostomus SmitrH and RapcLiFFE, Proc. U. 8S. Nat. Mus., vol. 43, 
TOU ase Aaa Dla ie Tes 


The collection contains six specimens of this interesting species, in 
addition to the type described by Radcliffe. 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 423 





Depth | Bottom | Number 





Albatross TE, : 7 
: ; ocality. in tempera-| of speci- 
station. fathoms. | ture. mens. 
ors 
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5470 |....- eee es cS AO ee eee ees ee BOL pee se eee Type 
HOSt|eNear Sibuko Bay, BOrmeo...2:..: -on----see-teee eos donee 415 3.3 1 
559 39.2 2 





5648 | Buponssiraitenear:Celebese: «3.2.0 Soc nea eee 





This remarkable species strikingly differs from all others referred 
by us to Coryphaenoides in the anterior position of the anus, which 
is located well in advance of the anal fin. But it has six branchios- 
tegal rays, and its reference to Coryphaenoides is corroborated by 
the entire appearance of the fish. Macrurus heyningeni Weber.’ a 
species recently described from the East Indies, is described as 
having six branchiostegal rays and the anus remote from the anal 
fin. It probably is a species of Coryphaenoides, but certainly is not 
C. hyostomus. 

The orbit of the type-specimen is contained 4.3 times in the head, 
1.3 times in the snout, and 1.0 times in the interorbital space. In 
the other specimens the orbit is contained 4.05 to 4.4 times in the 
head, 1.2 to 1.4 times in the snout, and in some slightly exceeds in 
length the least interorbital width. The large flap which covers 
the anterior nostril in the type is not constantly enlarged. The 
mouth, as usual in the genus, is U-shaped, and longer than broad; 
the statement to the contrary, in the type description, is due to the 
frequent distortion of the head, which throws outward the walls 
of the branchial cavity. The suborbital ridge is especially well 
developed, extending backward beyond the orbit, but not to the 
preopercle; the total length of the ridge is equal to that of the man- 
dible. The tip of the snout is armed with short but robust spinules 
which display no definite order in their arrangement; the lateral 
rostral tubercles are indistinct. The slit before the first gill-arch is 
0.3 as long as the orbit. There are 5 or 6 rows of scales between the 
origin of the second dorsal and the lateral line, excluding the scale 
perforated by the lateral line. 

The dorsal spine bears 8 to 5 indistinct or small serrations on its 
anterior edge, confined to a basal portion containing the length of 
the orbit 1 to 1.8 times. The head is contained 1.88 times in the 
dorsal spine in the type, 2.02, 2.08, 2.17, 2.63+-, and 2.83 times in 
five of the other specimens. First dorsal, I, 9 in all specimens but 
one, which has 8 soft rays; ventral fin with 8 rays in all cases; pec- 
toral rays, 17 to 20. 


1 Die Fische der Siboga-Expedition, 1913, p. 156, pl. 5, fig. 3. 
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The lning of the buccal and branchial cavities is blackish, except 
along the margin of the mouth; the peritoneum is blackish brown, 
underlaid with silvery. 


Table of measurements in hundredths of length to anus. 









PALO LHOSS!S teil OM ore) ala(eheelnie = meecare siniel= ste eieieee Sle otefoteteotayataie ele ie rele fatete etetatatsieltetete 5202 5648 5467 
Total length in mm..... = 280+ 1273 1 259 
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14 pseudocaudal developed. 


(Ayostomus, meaning hog-mouth.) 


Genus COELORHYNCHUS Giorna. 


/ 


The fauna of the Philippine Islands and the adjacent region to 
the southward has proved to be exceptionally rich in the species of 
Coelorhynchus. The region appears to be the center of their dis- 
tribution, for in no other similar area in any of the seas is there 
known. anything like the variety of species which occurs there. Of 
special note are the numerous species of the C. notatus and the 
C. japonicus groups. The subgenus Q@uincwncia is unknown else- 
where. In this region there are now known 23 species, or 45 per 
cent, of the total number in the world.t_ Despite the occurrence of 
this large number of species, none of them, with the exception of 


C. parallelus, has been discovered in other faunal regions, although 


some of them have close representatives in the Indian, Japanese, and 
Hawaiian faunas. These facts of distribution have already been 
discussed in the introduction. | 

The following analytical key has been arranged, as far as possible, 
to indicate the mutual relationships of the subgenera and species, 
each one being most closely related to the group or species preceding 
and following it. 


1 The authors have examined 42 of the 51 known species. 


i it 
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ANALYTICAL KEY TO THE SUBGENERA AND SPECIES OF COELORHYNCHUS.! 


A*, Teeth in the lower jaw biserial or nearly so, at least on the sides; scales 
little strengthened on the weak ridges of the head; subopercle angulated 
at posteroventral angle, but without a distinct flap. 

B*. Teeth biserial in both jaws; anus remote from anal, and preceded by a 
single large naked fossa covering a glandular body not supported by a 
rod of cartilage; scales well imbricate, armed with spinules on strong 
divergent carinae; anterior portion of eyeball scaled; one Japanese 
SMCCICS eS She aS Eee he aa ee et ee eames DS LLC ABYSSICOLA 

macrochir. 

B®. Teeth in a cardiform band in upper jaw; anus posterior in position, im- 
mediately in advance of anal; anus preceded by a long cylindrical 
organ with a dilation immediately before the anus, and another, before 
the ventral fins, supported by an arched rod of cartilage connected 
with the pubic bone; scales poorly imbricate, armed with spinules 
arranged in quincunx order; eyeball wholly naked; three Hast- 
i CHEMIE SC CLES isa sera ates ae Ve ee a ea QUINCUNCIA. 

a*. Underside of head naked; five or six series of scales between lateral 
line and origin of second dorsal; distance from anus to base of 
ventral in head, 1.8 to 2.3; distance from anus to isthmus in head, 
Sa ey (cE) od ey cep a= Sev a oe 8 a lee Ae ae argentatus. 

a’, Underside of head scaled; four series of scales between lateral line and 
and origin of second dorsal; distance from anus to base of ventral 
in head, 2.4 to 3.5. 

db’. Rami of mandibles scaled; front of premaxillaries below middle of 
nasal fossa; distance from anus to isthmus in head, 1.32 to 1.6; 
numerous proportions of fins and of parts of head generally like 
those of C. argentatus (see p. 445) _---______|__ quincunciatus. 

b* Rami of mandibles nearly scaleless; front of premaxillaries below 
posterior nostril; distance from anus to isthmus in head, 1.6 to 

2.0; numerous proportions of fins and of parts of head different 
from those of C. argentatus and C. quincunciatus (see p. 445) 
thompson. 

A*. Teeth of both jaws in villiform bands (sometimes reduced in the lower jaw 
to scarcely more than three series in the subgenus Oxrygadus). 

B*. Subopercle with posteroventral angle rounded; snout little produced; 
physiognomy much as in Quincuncia, the ridges of head weakly 
armed; anus never in advance of normal position just before anal fin; 
height of first dorsal fin less than postréstral length of head; a closely 
related group of six species known only from the Atlantic Ocean and 
che waStern, Pa ClLilcts eas airs ee Ss ae ee CORLORELYNGELUSS 

a*. Spinules on scales arranged in quineunx order, without a median 
Series; no prominent median occipital scaly ridge; species of the 
North Atlantic. 

b*. Median scale of terminal rostral tubercles not so strong as the lateral 
pair; scaleless ventral fossa elongate, one-third as wide as long. 
c. Scales with smaller spinules; no prominent spot on first dorsal; 
dark barks on body; a species of the eastern Atlantic___________ 
coelorhynchus. 





1 We include all of the known species with the exception of C. labiatus (Koehler), the 
original description of which is not available to us. 
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c’. Seales rougher; first dorsal with a blackish median spot; a dark 
bar above the lateral line below origin of second dorsal (some- 
times indistinct) ; a species of the western Atlantiec______________ 

carminatus. 

b*. Median scale of terminal rostral tubercles much more produced than 
the lateral pair; scaleless ventral fossa shield-shaped, two-thirds as 
wide as long; a species of the western Atlantic_______. caribbaeus. 

a*, Spinules on scales arranged in definite series; a median occipital scaly 
ridge present; species of the eastern Pacific and Patagonia. 

b*. Spinules on scales in subparallel series; species of the eastern Pacific. 

c’. Spinules weak, the median series not enlarged; five rows of scales 

between lateral line and origin of second dorsal; a species from 

SPST STN a a a aE See et ee a canus. 

ce’. Spinules strong, with an enlarged median series; six rows of scales 

between lateral line and origin of second dorsal; a species from 

the! Gull of (Cato rma ssa ee 2 ee aU OB SISe 

b°. Spinules on seales in an enlarged median series and divergent lateral 

series ; four rows of scales between lateral line and origin of second 

dorsalisa species" tromeorataconia= ==" 25 ase eee patagoniae. 

B’. Subopercle with a conspicuous acute flap on its posterior margin; snout 

variable, but usually very long; ridges of the head strong, and armed 
with thickened, highly specialized scales. 

C*. Spinules on scales on parallel or subparallel carinae of equal strength ; 
anus usually in advance of normal position just before anal fin; 
height of second dorsal equal to, or greater than, postrostral length 
of head ;* body with definite dark markings;’ an apparently natural 
group of small species of the south and west Pacific’_pARAMACRURUS. 

a’. Under side of head completely scaled; Australian species. 

db’. Eye longer than snout; occipital ridges very weak; boundaries of 
scales on head indistinct; 8 rows of scales above lateral line; 
interdorsal space one-third as long as base of first dorsal; dark 
bars extending obliquely forward____--__------- * aspercephalus. 

b?. Eye shorter than snout; occipital ridges stronger; boundaries of 
scales on head distinct; 5 rows of scales above lateral line; inter- 
dorsal space equal to length of first dorsal base; dark bars ex- 
tendin® obliquely backward) == 22. 22a ee ee australis. 

_@. Under side of head completely scaleless;° species of the Japanese, 
Hawaiian, and Philippine faunas (with the exception of C. fasciatus 
and C. innotabilis), 5 

@, Snout much shorter than the very large orbit; a subantarctic 
SDOGIESSE = Stes es ae ee a fasciatus. 

ce. Snout scarcely if any shorter than the orbit, usually longer. 

d. A round blackish spot always present just above and behind pec- 
toral fin; second dorsal fin much lower anteriorly than anal. 





1Hxcept in C. innotabilis, known only from young type; character unknown in C. 
cingulatus. 

2BHxcept in C. innotabilis. 

3 (. fasciatus has been recorded from South Africa. 

4 We are uncertain as to the relationships of this peculiar species. It possibly does 
not belong to this genus. 

5 This statement has been verified by examination of all the species included in group 
a2, with the exception of ©. innotabilis, which is not closely related to either C. asper- 


cephalus of C. australis. 
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e*. Snout less than twice as long as orbit; 4 to 64 scales in a series 
from origin of second dorsal to lateral line; first dorsal not 
black distally; species of the Japanese and East Indian 
faunas. 

f’. Snout about as long as orbit; species of the Japanese fauna. 
g. A scaleless ventral fossa present, between ventrals, sepa- 
rated by a scaly bridge from the peritroct; pyloric caeca 

19 to 23; pectoral longer and stronger, with 17 rays; 

orbit longer than postorbital length of head; body with 

a large round spot above and behind pectoral, and another 

below anterior part of second dorsal_________ kishinouyei. 

g’. No scaleless ventral fossa ; pyloric caeca 25 to 31; pectoral 
‘shorter and weaker, with 14 to 15 rays; orbit shorter 

than postorbital length of head; body with a smaller an- 


terior spot and no posterior spot______________-__ jordani. 
f’. Snout decidedly longer than orbit; species of the East Indian 
fauna.* 


h*. A sealeless ventral fossa extending from between ventrals 
to the peritroct, widest anteriorly ; dorsal spine produced 
into a long filament. 

«. Dorsal contour of snout straight; sides of snout strongly 
and evenly convex, without prominent anterolateral 
angles; color darker, the two posterior saddle-like 
markings rather indistinct, not ocellated; ventral rays, 
7; distance from anus to anal, 2.0 to 4.0 in distance 
from anus to ventral. 

j. Five or fewer very strongly spinous carinae on scales; 
snout longer, its preocular length 2.3 to 2.7 in head; 
anterolateral region of snout naked; interorbital 
broader, its least width 1.3 to 1.6 in postorbital ; 
body more slender, its greatest depth 1.8 to 1.95 in 
head; color darker, rays of first dorsal light near 
DaSeteh ee eset: ea ete ea WEA, maculatus. 

j. Five to 11 much smoother carinae on seales; snout 
Shorter, its preocular length 2.75 to 2.95; antero- 
lateral region of snout largely prickly ; interorbital 
narrower, 1.55 to 1.85 in postorbital; body more ro- 
bust, its greatest depth 1.6 to 1.7 in head; color 
lighter; rays of first dorsal dark near base__velifer. 

?. Dorsal contour of snout concave; sides of snout not 
.Strongly convex, with prominent anterolateral angles ; 
7 to 12 carinae on scales; least interorbital width 1.55 
to 1.85 in postorbital; greatest depth of body 1.7 to 1.9 
in head; color lighter; first dorsal whitish proximally, 

k*. Tho two posterior saddle-like markings rather indis- 
tinct, not ocellated; pectoral rays, 14 or 15; ventral 
rays, 6; anterolateral portion of snout with a few 
seales posteriorly; scaleless ventral fossa longer, 
extending forward to between front of ventral bases; 
preocular length of snout 2.48 to 2.6 in head; preoral 





'Many diagnostic details, especially in characters of the head scales, the coloration, 
- etc., are not included in the key, but may be found in the body of the descriptions. 
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length, 2.9 to 3.05; orbit, 3.5 to 3.9 in head, 1.3 to 
1.55 in snout; maxillary, 3.7 to 4.05 in head; distance 
from anus to anal, 2.9 to 3.7 in distance from anus 
to base of outer ventral ray____________sexradiatus. 


«. Two posterior saddle-like markings very distinct, 


strikingly ocellated; pectoral rays, 16 or 17; ventral 

rays, 7; anterolateral portion of snout largely 

prickly; scaleless ventral fossa shorter, extending 

forward only to opposite posterior end of ventral 
bases. 

U. Snout shorter and blunter, its preocular length 2.71 

in head; its preoral length 3:0; orbit, 3.4 in head; 

1.28 in snout; maxillary, 3.75 in head; distance 

from anus to anal, 1.6 in distance from anus to 

base of outer fyentrall aye = eee notatus. 

I’, Snout much longer and sharper, its preocular length’ 

2.32, its preoral length 2.45, in head; orbit, 3.6 in 

head, 1.6 in snout; maxillary, 4.5 in head; dis- 

tance from anus to anal, 2.6 in distance from anus 

to base of outer ventral ray___=______ triocellatus. 


h?. No sealeless ventral fossa in region anterior to peritroct; 
dorsal spine produced into a long filament in only one 
species (C. dorsalis). 


mv. Dorsal contour of snout convex; orbit smaller, 3.3 
to 3.8 in head, shorter than postorbital; snout 
narrower, its width at base 2.7 to 3.05 in head; 
interorbital narrower, 1.5 to 1.8 in postorbital; 
suborbital narrower, 2.6 to 2.7 in postorbital; 54 
or 64 scales above lateral line; carinae on scales 
well developed; anterolateral region of snout 
largely prickly. 

nm’. Second dorsal spine produced into a filament, 
about as long as head; 64 scales in series 
above lateral line; snout more strongly convex 
laterally, the distance between the prominent 
anterolateral angles greater than distance an- 
LeLLOM Toy Hemet ee ee ae dorsalis. 
Second dorsal spine without filament, much 
shorter than head; 53 scales in a series above 
lateral line ; snout less strongly convex laterally ; 
the distance between anterolateral angles less 
than the distance anterior to them ____- argus. 

m, Dorsal contour of snout straight; orbit larger, 
3.05 to 3.8 in head. longer than postorbital; in- 
terorbital, 1.3 to 1.5 in postorbital; suborbital, 
2.0 to 2.3 in postorbital ; 44 scales in a row above 
lateral line series; carinae on scales obsolescent ; 
anterolateral region of snout largely scaleless ; 
dorsal spine not filamentous_-__---~~ macrolepis. 


wv. 


e’. Snout more than twice as long as orbit; 74 scales in a series 
between origin of second dorsal and the lateral line scales; 
first dorsal fin black distally; second dorsal fin as high an- 
teriorly as the anal; one Hawaiian species______--_~- gladius. 
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d’, No round blackish spot above and behind the pectoral fin; sec- 
ond dorsal fin as high anteriorly as the anal. 

0.’ Snout, 2.2 in head; orbit, 3.7; least interorbital width, 1.2 in 
orbit; interdorsal space two-thirds as long as the first dorsal 
base; body conspicuously mottled anteriorly, barred posteri- 
orly ; one species from northern Luzon and Formosa. 

cingulatus. 

o*. Snout, 2.4 in head; eye, almost 3 in head; interorbital width 
1.8 in orbit; interdorsal space one-third as long as base of 
first dorsal; body without dark markings; one Australian 
SST CCC 2 Ss a a a a eer an Se ay DS Sa it innotabilis. 

O°. Spinules on scales on strongly divergent carinae, the lateral ones of 
which are often weaker than the median; anus always immediately 
before anal fin; second dorsal spine equal to, or less than, the 
postrostral length of head; body usually without definite dark mark- 
ings; an apparently natural group of species, with its center of dis- 

LED UGONm Ne Ne PHASE ini esse ks SONS See Se OXYMACRURUS. 

a. Orbit very large, longer than the postorbital length of head; 3 to 5 
spinous ridges on scales; distance from anus to ventral greater 
than length of orbit; snout comparatively short; one Chilean 
BST CGH Se a Ae a Nh ee eee IRL an me) RE chilensis. 

a*, Orbit moderate, shorter than postorbital length of head; Indo- 
Asiatic species. 

b*. Snout less than twice as long as orbit in adult. 

c. Snout without an acuminate tip; sides of snout very convex, the 
width between its anterolateral angles 0.75 or 0.87 in length 
before that point; scales on ridges of head, especially on in- 

* fraorbital ridge, enlarged and strengthened much more than 
usual in this subgenus; flesh soft (platorhynchus group). 

ad’. Underside of head and lower part of nasal fossa scaled; 5 to 7 
strong spinous carinae on scales of body; scales from top of 
head usually with a single strong median keel; 43 réws of 
scales in a series between lateral line and origin of second 
dorsal; infraorbital ridge scales in a double series on sub- 
orbital and preopercular regions, that is, behind middle of 
eye; area between ridge and orbit covered by small scales; 
orbit 1.2 to 1.25 in postorbital length of head; least inter- 
orbital width shorter than length of orbit, 1.5 to 1.7 in post- 
orbital; preoral length of snout, 2.9 to 3.3 in head; length of 
maxillary, 3:8.to 74.12- 2 =. =s ftp eps apd ee EP platorhynchus. 

ad’, Underside of head and nasal fossa completely naked; scales 
from top of head usually with several ecarinae. 

e’. Four to seven strong spinous carinae on scales of body ; 
3 rows of scales between lateral line and origin of second 
dorsal; infraorbital ridge scales in a double series on 
preopercular, suborbital, and posterior part of preorbital 
regions, that is, behind front of eye; area between ridge 
and orbit naked; orbit, 1.15 in postorbital length of head; 
least interorbital width decidedly shorter than length of 
orbit, 1.5 to 1.6 in postorbital; preoral length of snout, 

2.9 to 3.05 in head; length of maxillary, 3.9. 
acantholepis. 





10.85 in a young specimen of ©. acantholepis 60 mm. lcng to anus. 
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e’. Seven to ten weakly spinous carinae on scales of body; 
scales of head with lower and more numerous Carinae; 
52 rows of scales between origin of second dorsal and 
lateral line, excluding lateral line series; infraorbital ridge 
seales in a double series only on preopercular region of 
ridge; area between ridge and orbit with scales of reduced 
size; orbit, 1.33 in postorbital length of head, equal to 
least width of interorbital, which is contained 1.3 times in 
postorbital; preoral length of snout, 3.5 in head; length 
of ‘maxillary, (302 2i ees ee a a carinifer. 


c. Snout with its tip more or less acuminate; sides of snout less 


convex, sometimes nearly straight; the width between its 
anterolateral angles less than 0.85 in length before that 
point, usually much less; scales on ridges of head less 
strengthened than in platorhynchus group; flesh firmer 
(japonicus group). 


7’ Four or four and one-half rows of scales in a series from 


origin of second dorsal to, but excluding, the lateral line 
series. 
g. Underside of head completely scaled. 

i’. Three to seven strong spinous carinae on scales of body; 
orbit, 1.0 to 1.8 in postorbital length of head; pectorals 
longer than postorbital portion of head; pyloric caeca 
about 20; color of peritoneum blackish_-__----~~-~- smithi. 

h’?. Hight or nine weak spinous carinae on scales; orbit, 
1.8 in postorbital length (as measured on Alcock’s 
figure) ; pectorals shorter than postorbital portion of 
head; pyloric caeca about 40; color of . peritoneum 
SSUIVET yore yes Laer a ee eee flabellispinis. 

g’. Underside of head scaleless. 

i’. Distance from center of anus to base of outer ventral ray 
equal to, or less than, length of orbit; a scaleless antero- 
lateral groove on snout; nasal fossa naked; scales of 
median rostral ridge with carinae radiating in all di- 
rections from center of scale; median series of scales 
between occipital and postorbital ridges little enlarged ; 
orbit, 1.2 to 1.7 in snout, 1.05 to 1.25 in postorbital 
length of head; spinous carinae on scales of body weak, 
6 to-read Dee ee radcliffe. 

7. Distance from anus to base of outer ventral ray decidedly 
longer than length of orbit; anterolateral region of 
snout and lower half of nasal fossa scaled; scales of 
median rostral ridge with carinae diverging outward 
and backward from front of scale; median series of 
scales between occipital and postorbital ridges much 
enlarged ;* spinous carinae on scales of body stronger, 
3 to 9 in number. ~ 

7. Orbit almost as long as postorbital length of head. 
k*. Three to five spinous carinae on scales; snout longer, 
with outlines weakly convex; orbit, 1.8 in snout; 
barbel“6a1n: Onbit 2 See ee eee productus. 





1These characters derived from the squamation of the head have not been verified in 
C. anatirostris, but probably will not be found different in that species. 
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ik’. Six to nine spinous carinae on scales; snout “ shaped 
like a duck’s bill,” its outlines strongly convex; 
orbit, 1.5 in snout; barbel, about 2 in orbit. 
anatirostris. 
7. Orbit much smaller, 1.35 in postorbital length of head, 
1.9 in snout; 5 to 7 spinous carinae on scales; com- 
pared with C. productus, the snout is longer and 
broader, and much more convex toward tip; barbel, 
3:5." Ine ORD te a ee ae ee webert. 
7. Five and one-half to seven rows of scales in a series from 
origin of second dorsal to, but excluding, the lateral line 
series; under side of head completely scaled; distance from 
center of anus to base of ventral longer than the orbit. 
I. Sides of snout moderately convex; scales on top of head 

similar to those on body, with about 5 spinous carinae. 
commutabilis. 
I. Sides of snout nearly straight; scales on top of head with 
usually but a single median keel, being thus very dis- 
similar to the scales of the body_--------__------ japonicus. 

b?. Snout more than twice as long as orbit. 
m. Tip of snout without a long spine; spinous carinae on 
seales of head radiating backward. 

m. Underside of head naked, excepting a small oval patch 
below preopercular angle; body marked with cross bars 
both above and below lateral line__-_-----__ tokiensis. 

n*, Underside of head completely scaled. 

o’. Interdorsal space scarcely half as long as base of first 
dorsal; dark cross bars above, but not below, lateral 


. LN Steere Sale rt ee ae ee quadricristatus. 
0°. Interdorsal space much longer than base of first dor- 
Salem Cake Meritt Se aa are to ee macrorhynchus. 


m. Tip of snout with an excessively long spine; spinules on 

scales of head arranged mostly in quincunx order. 
acutirostris.2 
0°. Spinules on scales on a very strong median keel, with others in parallel 
rows; anus always immediately before anal fin; second dorsal spine 
shorter than postrostral length of head; body without definite dark 
markings; a natural group of species inhabiting the Atlantic, Indian, 

ANAL WeSLEEN = haere OCCHNAs aaa e ee eee ee OXYGADUS. 

a’. Under surface of head completely sealed. 

b*. Orbit larger, more than half length of snout, its length decidedly 
greater than the interorbital width; spinules on scales of hed 
moderately rough, several in number on each scute along the 
ridges; sides of snout nearly straight. 

c’. Spinous ridges on scales, 3 to 5, usually 3; scales on top of 
head mostly with a single keel; interdorsal space about equal 
foLbaSserOL nest Ora ee ees es ee an ees parallelus. 

ce. Spinous ridges on scales, 5 to 7; scales on top of head with 
“stellate” ridges; interdorsal space figured as about twice 

length of firsk dorsale pases eee kermadecus. 


1The systematic position of this species is questionable; an additional subgenus per- 
haps should be erected for it. 
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c’. Spinous ridges on scales, 7 to 9, usually 9. 
parallelus (Brauer, nec Giinther).* 
b?. Orbit smaller, about half length of snout, equal to interorbital 
width; spinules on scales of head excessively rough, 1 to 3 only 
on each scute along the ridges; sides of snout convex____spinifer. 

a Under surface of the head wholly devoid of scales. : 
da’. Lateral spinules on seales about three-fourths as large as those on 
the median keel; first dorsal fin black at base, becoming silvery 
Gistall ye eA ee AE ee OS ee a a ae aratrum. 
ad. Lateral spinules on scales much smaller than those on the median 
keel; first dorsal fin uniformly colored. 

e*. Orbit smaller, 2.0 in snout, two-thirds postorbital length of head. 
f*. Spination of scales weaker, the lateral rows very weak, with 
many small spinules; total number of series, 3 to 18 on each 
SCal es Se Sik Se Me Se SS ae oe renee ee ee ae doryssus. 
f?. Spination of scales much stronger than in C. doryssus, the 
lateral series especially with fewer and stronger spinules; 


total number of series, 3 to 5 on each scale_____________ occa. 
e*. Orbit larger, 1.5 to 1.8 in snout, about equal to postorbital length 
OL; WEA Cis he SE Se See oh es ae ede ea ees a be talismani.* 


QUINCUNCIA, new subgenus. 


Ty pe-species—C oelorhynchus argentatus Smith and Radcliffe. 

This group includes, in addition to the type-species, two others de- 
scribed in this report—C. guincunciatus and C. thompsoni. These 
three species belong to the fauna of the Philippine Islands and the 
adjacent region to the southward; they are closely related to each 
other, and may be readily distinguished from all other members 
of the genus by the arrangement of the spinules on the scales in 
quincunx order (:-:) (not rising as serrulations along parallel 
or divergent carinae). The cardiform teeth of the upper jaw form 
a narrow band; the mandibular teeth are in two series, irregular 
anteriorly, in the type species, while in the two other species the two 
series become so irregular toward the symphysis that they form a 
narrow band. The anus is located far behind the head, immediately 
before the anal fin, and is not preceded by a naked fossa. The 
gland-like organ in the abdominal body wall is dilated at both ends 
—posteriorly just in advance of the anus, anteriorly in advance of 
the ventrals; this anterior lobe is supported, in the cavity that sur- 
rounds it, by a slender rod of cartilage connected with the posterior 
arm of the pubic bone. 

The relationships of this natural group and of its species are indi- 
cated in the preceding analytical key. There now follows a detailed 
description of each form. 





1The validity and position of this form are open to question. 
2 Coelorhynchus vaillanti Roule (1916) is a synonym of @. talismani. 
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21. COELORHYNCHUS ARGENTATUS Smith and Radcliffe. 


Coelorhynchus argentatus SmitH and RaApcuirFe, Proc. U. 8. Nat. Mus., vol. 
43, Sept. 27, 1912, p. 187, pl. 31, fig. 1. 
Coelorhynchus acus WEBER, Fische der Siboga-Expedition, May, 1918, p. 160. 
List of stations. 


| | | 
Depth | Bottom | Number 





Albatross | j 
: Locality. | in | tempera- | of speci- 
station. | | fathoms. ture. mens. 
——————— — oe — — ——— | ae i 
op | 
5279 | China cee OfipSOG Gh Crm 2 OTe soe reenter DLT § es eoatetscers 1 
ND Man ereratate CL Olena Ss avatos ae eieaeeee erate Sinton orate icin site ice ne einer etote is oteye (eta acim ele a | 173 51.5 | 1 
5516 | Off Sonn Mindanaot-ss 2. lac cieseerne s aang eaace os semataiene | 175 54.3 | 3 
Fala PPA T im AN oa Signe. Gee LN Eg Geko ee | 169 54.3 | 1 
OL AG es se LOE pals See raree cco erates Sew cio win ow Sine eimtaer oie raelet coe eons 200 54 | 1 
POON MG TIOL DavAoy MINGaNAO es eaescoceienae sate ecco see nlenatate 1OO'|eeree oe | 1 
5135 | Vicinity of TOL nea ces ene ae eS ea ean 161 57.4 | 5 
15172 B18; | esac ereee 12 
5545 | M4 eae ewes | 3 
5550 | 200 54 1 
5566 Between Jolo and Tawi Tawi 244 52.5 | k 








1The type specimen is one of the two from station 5172. 


Inasmuch as both the description and figure given by Weber 
agree exactly with this species, it is evident that Weber’s reference * 
of his C. acus to C. commutabilis Smith and Radcliffe, a wholly dif- 
ferent species, can not be confirmed. 

For the purpose of close comparison with the next two species, a 
detailed description has been prepared of C. argentatus. It is based 
upon the type-specimen, 143 mm. long to thé anus, but is supple- 
mented by measurements and counts of 13 other specimens ranging 
from 61 to 120 mm. long to anus. 

Vin-rays—first dorsal, If, 9 (8 to 10); pectorals, 15-14 (14 to 
20); ventrals, 7. 

The dorsal contour is scarcely elevated at the origin of the first 
dorsal; before that point the outline is evenly convex; the ventral 
contour is gently curved. The body varies from robust to slender, 
the greatest depth being contained 1.68 (1.7 to 2.4) times in the 
head; the greatest width of the body, across the pectoral bases, 2.55 
(2.4 to 3.0) times. 

The tip of the snout is comparatively rather blunt. The dorsal 
margin of the snout is nearly straight; the lateral margins are 
shghtly concave immediately behind the tip, but thence nearly 
straight to the more or less prominent anterolateral angles. The 
tip of the snout is on a horizontal passing slightly below (sometimes 
through) the lower orbital margin. Preocular length of snout in 
head, 2.8 (2.4 to 2.7); preoral length, 3.8 (2.9 to 3.6); width of 
snout opposite front of orbits, 3.66 (3.3 to 3.7); width at antero- 
lateral angles, 1.0 (to 1.3) in the distance anterior to that point. 
The occipital ridges converge from both ends toward their middle, 





1Fische der Siboga—Hxpedition, May, 1913, p. 671. 
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where the least distance between them is contained 3.1 (2.6 to 3.4) 

times in the interorbital width; posteriorly the ridges grade “ into a 
shallow, scaleless groove which is continuous with the lateral line ”— 
a condition indicated in Weber’s figure of his C. acus. The postor- 
bital ridge is curved slightly downward behind the ridge of the 
preopercle. The infraorbital ridge is less prominent than in any 
other species examined, with the single exception of C. (Abyssicola) 
macrochir. The lower angle of the subopercle is obtusely angu- 
lated, but without the prominent sharp flap diagnostic of the sub- 
genera Paramacrurus, Oxymacrurus, and Oxygadus. The length of 
the orbit is contained 4.2 (3.7 to 4.25) times in the head, 1.4 (1.4 to 
1.75) times in the snout, 1.7 (1.3 to 1.6) times in the postorbital. 
The interorbital width, least above the front of the pupil, is about 
equal to the orbital length, being contained 1.7 (1.4 to 1.6) times in 
the postorbital. The maxillary extends from below the middle of the 
large nasal fossa backward to beyond the vertical from the hind 
margin of the orbit; the length of the upper jaw is contained 2.8 
times in the head ai the type, from 2.9 to 3.3 times in the smaller 


specimens. Length of the slender barbel, 3.75 (2.6 to 4.2) in post- 
orbital. 


The premaxillary teeth are cardiform and are disposed in a 
narrow band. The mandibular teeth are in two series, which be- 
come a little irregular in-large specimens; the inner of the two 
series is enlarged. 

The sensory canal system of the head is well developed. Be- 
tween the occipital and the postorbital ridges there is a spacious 
cavity, on the bottom of which large sense organs are located. 
Each of these organs lies on a scale-like neuromastic bone, the 
two ends of which rise upward and outward as slender curved 
rods, arching toward each other, and supporting the skin which 
forms the roof of the sensory cavity. Where the cavity becomes 
shallow posteriorly, behind the ridge of the pectoral girdle, its 
floor is covered by two scales or scale-like bones similar to those 
described by us in Bathygadus and Hymenocephalus.* Their simi- 
larity to the structure just described is greatly increased by the 
presence in each of slender rods passing outward to the skin. 
These two scales or scale-like bones are of irregular outline, being 
convex behind; the anterior of the two is imbricate over the second, 
which in turn is imbricate over the normal scales. The skin lying 
over these plates is covered with small scales, which are separated 
by a narrow scaleless groove from the adjacent scales of the body, 
over which the posterior plate just described is imbricate. The 
cavity in which these neuromastic bones lie is connected by a fora- 
men with the cavity immediately behind the orbit, and with the 








1 Proce. U. S. Nat. Mus., vol. 51, 1916, pp. 149, 186. 
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superior rostral sensory canal by means of a foramen, which is 
roofed over by a bony arch forming the anterior part of the oc- 
cipital ridge. From the upper edge of the high median rostral 
crest of each side there branches off a slender horizontal rod, which 
supports the skin over a large sense organ. 

The position of the anus is more posterior than in other species; 
its distance from the base of the ventral fin, 1.95 (1.8 to 2.3) in 
head; its distance from the isthmus, 1.16 (1.15 to 1.82). The dis- 
tance between the base of the outer ventral ray and the isthmus 
is contained 2.7 (to 3.0) times in the head. 

A highly differentiated organ, of problematic function, lies in 
the body wall on the midabdominal line. It is probably homolo- 
gous to, but more complicated than, similar structures which we 
have described in Coelorhynchus and in other genera. As we have 
found this organ with skeletal support only in this subgenus (Quin- 
cuncia), its structure is probably diagnostic of the group. A de- 
scription of this organ follows. A black superficial streak extends 
forward from the anus, at each end dilated into an area in which 
the scales are much reduced in size. The distance between the ante- 
rior end of this black streak and the isthmus is a little greater than 
half the orbital length. Immediately above this streak, between 
the ventral ends of the lateral muscles, there is located the organ 
being described. It consists of a stand of soft tissue, more or less 
pigmented on its ventral (or outer) surface, firmly united with 
the peritoneum, and expanded at each end into a depressed dilation. 
The posterior one is bilobed, being divided by the anus. The thick 
anterior dilation is roughly triangular in outline, with a convex 
anterior edge. It lies within a cavity, and is supported in a strik- 
ingly peculiar manner by a cartilaginous rod in close connection 
with the pelvic girdle. The posterior arm of this bone is a poorly 
ossified plate, which by meeting its fellow at the median line, forms 
a brace directly between the ventral bases. From the anteromedian 
angle of each of these posterior limbs a cylindrical rod of cartilagi- 
nous tissue extends forward to the sides of the anterior dilation, 
from which it extends dorsad, meeting its fellow in a wide arch, 
the apex of which is bound to the well ossified anterior arms of 
the public bone, where these meet at the median line. 

Nine pyloric caeca, much shorter than the orbit, were counted in 
one specimen. 

Shrimp-like crustaceans were found in the stomachs of two speci- 
mens. 

The lateral line gently rises anteriorly to form a long, low curve, 
the chord of which is about as long as the distance between the anus 
and the isthmus. The thin scales are armed with short, stout, sub- 
erect spinules, which are arranged in quincunx order (occasionally 
showing a tendency to align themselves to form parallel or divergent 
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series). There are five or six rows of scales between the origin of 
the second dorsal fin and the lateral line series. 

The scales on the head are in general quite similar to those of the 
body, but the spinules on them are stronger and more nearly erect. 
The spinules along the weak ridges of the head are often arranged 
in strongly divergent series, and are comparatively little strength- 
ened. The dorsoterminal rostral plate is poorly developed, being 
scarcely produced in the larger specimens. The scales along the in- 
fraorbital ridge are flat; only along the ventral margins of these 
scales are the spinules strengthened ; these ridge scales are in a single 
series before the middle of the eye, but are in two series posteriorly. 
The median rostral ridge is covered by quadrate scales in a series 
continued backward almost to the median occipital scute; this median 
series is flanked on each side by a single series of scales. The occipi- 
tal scute is preceded by a partly scaled area, and is immediately fol- 
lowed by a similarly strengthened scale. The large and irregular 
scales between the occipital and the postorbital ridges cover the sen- 
sory canal already described; this area is well defined, and is con- 
tinued backward to below the origin of the first dorsal fin, being 
confined to the region below the scaleless groove continuous with the 
lateral line (the scales in the posterior portion of the area are of 
decreased size). Only a few weakly spinous or smooth scales are 
present on the lower part of the nasal fossa, and between the orbit 
and the infraorbital ridge; the anterolateral region of the snout is 
largely naked; the underside of the head is wholly scaleless, includ- 
ing the branchiostegal membranes, but excluding a well-defined 
and highly diagnostic crescent-shaped area just below and within the 
anterolateral margins of the snout. 

The base of the first dorsal fin is contained 1.4 (to 1.05) times 
in the interval between the two dorsals, and 2.0 (to 1.6) times in 
the postorbital length of the head. The anterior rays of the second 
dorsal fin are very short. The origin of the anal fin is behind that 
of the second dorsal, and also (with few exceptions) behind the 
end of the pectoral. The ventral fin never reaches the anus except 
in very young individuals. Length of the fin rays in the head 
(in specimens exclusive of the type)—second dorsal spine, 1.95 to 
2.5; pectoral fin, 2.2 to 2.9; outer ventral ray, 2.6 to 3.3; inner 
ventral rays, 3.3 to 4.2. 

Coloration in alcohol.—The body, especially in the young, is 
marked by dark mottling on the trunk and by numerous dark 
vertical bars on the tail. The ventral portion of the branchiostegal 
membrane is jet black; the gular membrane is crossed by numerous 
fine black lines on minute ridges, between which the silvery ground 
color is prominent. This type of coloration is not to be confused 
with the true striations of Hymenocephalus, for in that genus 
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both types are sometimes found together on the gular membrane 
(see descriptions of the species of Hymenocephalus). ‘The surface 
over the pectoral girdle, where covered by the gill covers, is largely 
silvery, but is dark in front of the pectoral fin. The lining of 
the buccal cavity, in strong contrast to its color in most species, 
is whitish; the lining of the branchial cavity is whitish over the 
hyoid arch, but brown elsewhere, shading to black just within the 
abrupt and narrow white margin along the branchiostegal and 
opercular membranes. The parietal peritoneum is for the most 
part dark purplish brown, underlain with silvery, but is whitish 
along each side of the ridge formed by the organ already described. 
The opercles show silvery and bronzy reflections. The region of 
the occiput is blackish. The eye-ball is blackish dorsally, silvery 
ventrally; the pupil*is surrounded by a very narrow silvery ring; 
the iris is more or less yellowish, but without a well-defined yellow 
ring as in C. (Abyssicola) macrochir. The bases of the first dorsal 
and the paired fins are blackish, as are also the tips of the ventral 
rays. 

In the larger specimens the striking silvery color of the sides 
is bounded above by a dark streak along the tail. 

In a young specimen, measuring only 24 mm. to the anus, the 
abdomen is whitish, excepting the dark streak along the mid-ventral 
line; the branchiostegal membranes are light, with dark specks; 
the gular membrane is hght brown, without the dark transverse 
streaks (these are already apparent in a specimen 32 mm. long 
to the anus); and the fins lack their blackish bases. Small speci- 
mens diffey also in their proportions from larger ones, as the foi- 
lowing table shows. 


Table of measurements in hundredths of length to anus. 
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1 A pseudocaudal developed. 


(argentatus, in reference to the silver coloration.) 
g ) y 
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22. COELORHYNCHUS QUINCUNCIATUS, new species 


Type-specimen.—Cat.. No. 78213, U.S.N.M., a mature female 237 
mm. long to end of a pseudocaudal of 7 rays, or 938.3 mm. to anus; 
from Albatross station 5392, between Samar and Masbate, in 135 
fathoms. 

List of paratypes. 


Albatross Depth | Bottom | Number 
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This species is not recorded at depths so great as are C. argentatus 
(318 fathoms) and (. thompsoni (200 fathoms). 

In the description which follows, those measurements and counts 
included in the parentheses after each measurement or count of the 
type, were taken on paratypes 60 to 77 mm. long to anus. When 
markedly different, there are added, separately, the measurements 
of three smaller specimens, 50 to 57 mm. long to anus. 

Fin-rays—first dorsal, II, 9 (or II, 10); pectorals, 16 (to 18); 
ventrals, 7. 

The greatest depth of the body is contained 2.1 (1. 85 to 2. 3) times 
in the head; the greatest width, across the pectoral bases, 3.0 (2.5 to 
3.3) times. The dorsal contour is slightly concave on the snout and 
weakly convex between the snout and the first dorsal. “The snout 
closely resembles that of C. argentatus; it has a slightly acuminate 
tip, which is on a horizontal passing below (or through) the lower 
margin of the pupil. The proportions of the snout follow: preocular 
length, 2.4 (2.3 to 2.55) in head; preoral length, 3.15 (2.8 to 3.8) ; 
width of snout at front of orbits, 3.5 (8.33 to 3.5); width across 
snout at anterolateral angles, 1.2 (1.1 to 1.3) in the distance anterior 
to the angle. The occipital ridges diverge strongly toward both 
ends; the least distance between them is contained 3.0 (2.9 to 3.3) times 
in the interorbital; the ridge is followed by a naked groove which 
bounds above that area of scales which covers the large sensory canal 
anterior to the origin of the lateral line. The postorbital ridge 
curves slightly downward behind the preopercular angle. Length of 
the orbit in the type-specimen (93.3 mm. to anus), 4.65 in head, 1.9 in 
snout, 1.7 in postorbital; orbit in specimens 60 to 77 mm. to anus, 
4.0 to 4.15 in head, 1.65 to 1.75 in snout, 1.35 to 1.5 in postorbital; 
orbit in paratypes from 50 to 57 mm. to anus, 3.9 in head, 1.6 in 
snout, 1.3 in postorbital. The least interorbital width (anterior to 
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the front of the pupil) is about equal to the orbital diameter, being 
contained 1.6 (1.8 to 1.5) times in the postorbital. The least sub- 
orbital width is contained 3.1 times in the postorbital (2.9 to 3.2 
times in paratypes from 60 to 77 mm. to anus; 2.7 to 2.85 times in 
paratypes from 50 to 57 mm. to anus). The upper jaw extends from 
below the middle of the nasal fossa backward nearly to the vertical 
from the posterior margin of the orbit; length of upper jaw, 3.3 
(3.4 to 3.7) in head. The barbel is slender; its free length is con- 
tained 2.6 (2.3 to 3.8) times in the postorbital. 

The cardiform teeth of the upper jaw form a band, the outer series 
of which is sometimes enlarged. The mandibular teeth form two 
series laterally, of which the outer series is irregular; anteriorly, 
near the symphysis, the teeth are so irregularly arranged as to form 
a narrow band. 





Fic. 7.—COELORHYNCHUS QUINCUNCIATUS. TYPE. 


The characters of the sensory canals and of the structures con- 
nected with them, are essentially similar to those described for C. 
argentatus. 

The anus is located immediately before the anal fin; the distance 
from its center to the base of the outer ventral ray is contained 2.4 
(2.5 to 3.2) times in the head; its distance from the isthmus, 1.32 (1.4 
to 1.6) times. The distance between. the base of the ventral and 
the isthmus is contained 2.8 (2.85 to 3.27) times in the head. 

The gland-like body lying in the body wall, along the midventral 
line, has the peculiar structure that it also possesses in the last 
species—the anterior dilation is supported by a slender rod connected 
with the pubic bone. 

Pyloric caeca, 8 to 11 (4 specimens). 

Several specimens contained crustacea of various groups in their 
stomachs, but one contained a Myctophid fish, probably Myctophum, 
belonging to the silvery pigmented or surface-pelagic type. 

The lateral line rises anteriorly to form a long, even curve. The 
scales are relatively large, in but four rows between the lateral line 
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series and the front of the second dorsal. The scales are rather 
thin, and are thickly beset with short slender spinules, which are 
directed outward and backward, and are arranged in definite quin- 
cunx order, except on and near the head, where they fall into . 
very widely divergent rows. The scales of the head bear weak 
spinules, which aré smaller than those of (. argentatus; those on 
the ridges of the head are little strengthened. Instead of being 
followed by a single median scute, as in C. argentatus, the occipi- 
tal scute is preceded on each side by a similar scale. The squa- 
mation of the head is more complete than in C. argentatus: the~ 
anterolateral region of the snout is largely scaled, leaving only a 
narrow scaleless groove adjoining the series of scales which bounds 
the median rostral series on each side; the under surface of the head 
is wholly scaled, including the rami of the mandibles, and exclud- 
ing only the lips and the gular and branchiostegal membranes. 
In other respects the squamation of the head is the same as in 
C. argentatus. 

The length of the first dorsal base is contained 1.2 (0.75 to 1.3) 
times in the interdorsal space, 1.8 (1.5 to 1.9) times in the postorbital. 
The anterior rays of the second dorsal fin are very short. The origin 
of the anal is slightly behind (or slightly before) the vertical from 
the origin of the second dorsal. Length of fin-rays in the head 
(in paratypes): second dorsal spine, 2.1; pectoral fin, 2.4 to 2.65; 
outer ventral ray, 3.0 (3.2 in type), sometimes reaching anus; inner 
ventral rays, 3.75 to 4.2. 

Coloration in alcohol—The dark markings of the body consist 
anteriorly of weakly ocellated dorsal saddles, and posteriorly of 
dark bars; a dark blotch is located on the lateral line below the first 
dorsal. The sides of the body and head are silvery, but there is a 
dark blotch on the opercles. The gular membrane is punctulate, 
with but traces of the cross striae or black ridges characteristic of 
this region in C. argentatus; the branchiostegal membrane is black 
ventrally, and blackish or dusky laterally. The skin over the pec- 
toral girdle is mostly silvery, but becomes abruptly dark brown over 
the anterior face of the girdle before the pectoral fin. The buccal 
cavity is lined with whitish; the walls of the branchial cavity are 
dusky (except over the hyoid arches, where they are whitish), be- 
coming blackish posteriorly, but with an abrupt whitish margin 
along the edge of the opercular and branchiostegal membranes. The 
parietal peritoneum is brownish black, underlain with silvery; it is 
sometimes whitish over the posterior portion of that organ which 
lies in the body wall before the anus. This organ is superficially 
covered by a black streak, with an anterior dilation between the 
ventral fins and the isthmus and a posterior dilation in front of the 
anus. From each side of these dilations a diffused darker area 
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spreads out. The region immediately around the base of the first 
dorsal, the axillary region of the pectoral, and the dorsal spine, are 
all black; the ventrals are sometimes blackish near their bases, and 
near the tips of their rays; elsewhere the fins are light dusky. 

C. quincunciatus differs quite widely from C. argentatus, although 
the two species obviously belong to the same group. The scales are 
larger in guincunciatus, being in but four, instead of five or six, rows 
between the lateral line series and the origin of the second dorsal 
fin; the underside of the head is completely scaled, instead of being 
wholly scaleless, except for a definite small anterolateral patch; the 
anterolateral region of the snout above is almost wholly scaled, in- 
stead of being mostly naked; the spinules on the scales of the head 
are weaker; the gular membrane is punctate, rather than trans- 
versely striate; the anus is located farther forward, its distance 
from the ventral fin being contained 2.4 to 3.2 times in the head 
(rather than from 1.8 to 2.3 times) ; its distance from the isthmus is 
contained from 1.32 to 1.6 times in the head (rather than from 1.15 
to 1.32 times); the barbel is usually longer; being contained from 
2.3 to 3.0, instead of from 2.6 to 4.2 times in the postorbital; the snout 
is usually longer, its preoral length being contained 2.3 to 2.55 times 
in the length of the head, instead of from 2.4 to 2.8 times. C. quin- 
cunciatus appears to be intermediate in its relationships between the 
preceding species, C. argentatus, and the one next to be described, 
OC. thompsoni. An analysis of the three species is given in the key, 
and another after the description of C. thompsoni. Of the three 
forms, C. argentatus apparently attains the largest size. 


Table of measurements in hundredths of length to anus. 
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1A pseudocaudal developed. 


(quincunciatus, in reference to the quincunx arrangement of the 
spinules on the scales.) 
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23. COELORHYNCHUS THOMPSONI, new species. 


Ty pe-specimen. . 78214, U.S.N.M., a mature female 106 
mm. long to anus, dredged at Albatross station 5363, at a depth of 180 
fathoms, in Balayan Bay, on the southwest coast of Luzon. 

Four other specimens were obtained: 
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The two specimens from station 5518 show certain differences 
from the typical specimens, and are referred with some doubt to 
the same species. It is of interest to note in this connection that 
all of the 14 specimens of the preceding species, C. guincunciatus, 
were dredged at six stations among the islands between the localities 
at which typical and aberrant specimens of C’. thompsoni were ob-- 
tained. The aberrant specimens differ in the rougher spination 
" of the scales, in the fewer pyloric caeca (14 instead of 22), and. in 
the slightly narrower interorbital and suborbital. 

Fin-rays—first dorsal, II, 9; pectorals, 15-16 (17 or 18); ven- 
trals, 7. 

Greatest depth of body, 2.2 (2.8 to 2.4) in head; width across pec- 
toral bases, 3.3 (3.8 to 3.7). The sides of the er: gradually con- 
verge forward toward the very sharply acuminate tip, which, 
_ higher than in C. argentatus or C. quincunciatus, lies on a horizon- 
tal passing through the eye above the lower margin of the pupil. 
The greater convexity of the dorsal outline of the snout, together 
with other characters, renders the physiognomy of this species very 
different from that of C. argentatus and C. quineunciatus, which 
are quite similar in their general appearance. The preocular length 
of the snout is contained 2.2 (2.1 to 2.15) times in the head; preoral 
length, 2.85 (2.23 to 2.8); width of snout at front of orbits, 3.5 
(3.3 to 3.6); width of snout at anterolateral angles (a point below 
the front of the nasal fossa), 1.5 (1.4 to 1.55) in the distance 
anterior to that point (in other words, in the ethmoid region of the 
infraorbital ridge). The occipital ridges diverge strongly anteri- 
orly, but weakly posteriorly; the least distance between them is 
contained 2.4 (2.5 to 2.65) times in the interorbital width; from 
their terminations on each side a scaleless groove extends back- 
ward to the lateral line. The sharp postorbital ridge curves slightly 
downward behind the preopercular ridge; the subopercular angle 
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is obtusely pointed. The orbit is conspicuously larger than in C. 
argentatus or OC. quincunciatus; its length is contained 3.9 (3.85 
to 4.15) times in the head, 1.8 (1.8 to 1.95) times in the snout, 
1.15 (1.05 to 1.2) times in the postorbital. The least interorbital 
width is greater than in the other species of the subgenus, it is a 
little less than the orbital length, and is contained 1.3 (1.23 to 1.4) 
times in the postorbital. The suborbital also averages wider, being 
contained 2.6 (2.5 to 3.0) times in the postorbital. The short upper 
jaw extends backward from below the posterior nostril not so far 
as the vertical from hind margin of the orbit; its length is contained 
4.05 (4.2 to 4.35) times in the head. The barbel is short, being 
contained 4.4 (3.4 to 4.6) times in the postorbital. The cardiform 
teeth of the premaxillary are in a narrow band; those of the lower 





Fic. 8.—COELORHYNCHUS THOMPSONI. TYPE. 


jaw, in two irregular series on the sides posteriorly, become so 
crowded near the symphysis as to form a narrow band. 

The anus is located immediately in advance of the origin of the 
anal fin, somewhat farther forward than in (. guincunciatus, and 
much farther forward than in argentatus,; it les below the posterior 
half of the interdorsal space; the distance from the center of the 
anus to the base of the outer ventral ray is contained 2.7 (2.9 to 3.5) 
times in the head; the distance between the ventral fin and the 
isthmus (at the front of the scaled area), is contained 3.3 (3.6 to 3.85) 
times in the head; the total distance, from the anus to the isthmus, 
1.6 (1.65 to 2.0) times. As in argentatus and quincunciatus, the 
anterior lobe of the gland-like. body in the abdominal wall is sup- 
ported by a slender rod connected with the joined ends of the two 
pairs of arms of the pubic bones. 

Pyloric caeca—14 in 2 specimens (stations 5110 and 5118) ; 22 in 2 
specimens (station 5518); 9 were counted in a specimen of argen- 
tatus, and 8 to 11 were counted in 4 specimens of guincwnciatus. 
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One of the specimens from station 5518 contained in its stomach 
one of the horny jaws (1 cm. long) of some cephalopod. 

The lateral line courses along a low curve anteriorly. The large 
scales are in but four series between the lateral line and the origin of 
the second dorsal fin; they are covered with small suberect spinules, 
arranged in quincunx over most of the body, but aligned, more or 
less definitely, into strongly divergent series anteriorly, especially 
on the head. The scale characters of the species agree with those 
of guincunciatus in contrast with those of argentatus; the median 
occipital scute is preceded by a similar scale on*each side; a narrow 
scaleless groove extends backward along the upper surface of the 
snout just outside the series of scales bounding the median rostral 
series. The under surface of the head is completely scaled, with the 
exception of the gular and branchiostegal membranes, and of the 
rami of the mandibles, which have only a few scales posteriorly 
(the rami are completely scaled in C. quineunciatus). 

Fin measurements of specimens from southern Luzon—length of 
first dorsal base 1.2 (1.0 to 1.35) in the interval between the dorsal 
fins, 1.8 (1.65 to 1.9) inthe length of the head behind the orbit; 
length of pectoral fin, 3.05 and 3.3 in the head (two specimens) ; 
outer ventral rays, 4.38 (one specimen) ; second ventral ray, 5.1 (one). 

Fin measurements of specimens from station 5518—first dorsal 
base, 0.9 and 1.2 interdorsal, 1.65 and 2.0 in postorbital; outer ventral 
ray, 3.6 (one specimen) ; second ventral ray, 4.65 (one). 

The origin of the anal fin is shghtly before (or directly below) 
that of the second dorsal. : 

The dark markings of the young become indistinct in the adult. 
In the specimen 150 mm. long there are several dark dorsal saddles 
anteriorly—one just before the first dorsal fin, another below that 
fin, a third below the posterior part of the interdorsal space and the 
anterior end of the second dorsal fin, and two posterior to these; of 
these saddles the penultimate and the one under the first dorsal ex- 
tend a short distance below the lateral line. » Posteriorly the tail is 
crossed by dark vertical bars about as wide as the interspaces between 
them. The occipital region is dusky.. The silvery area covers the 
sides of the head, the trunk below the lateral line, and the median 
third of the sides of the tail. The belly is dusky between the ventral 
fins and the isthmus and about the anus, from which region a black 
streak extends forward to an anterior elliptical dilation covering the 
gland-like organ in the body wall. The axil of the pectoral is black. 
The snout is dark along its margins and mid-dorsal line, and dusky 
below. The concealed region about the tip of the premaxillaries ‘is 
dark; the inner wall of the sensory cavity just above the ventral 
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margin of the suborbital region, is dark, showing through the thin 
outer wall of the cavity; the rami of the mandibles are dark. The 
gular membrane has a ground color of silvery white, especially on the 
sides where covered by the mandibular rami, but is darkened by 
punctulations or a diffused dark expansion of the chromatophores. 
The branchiostegal membranes are dusky ventrally, but, together 
with the opercular membranes, are margined with light on their sides, 
just behind the submarginal blackish area of the branchial cavity, 
which shows through the opercles to the exterior; the roof of the 
branchial cavity is dark; the walls of the buccal cavity are light; 
the parietal peritoneum is blackish, underlain with silvery. The 
vertical fins and the pectoral are dusky; the dorsal spine is blackish; 
the ventral fin rays are light, with dusky tips and dusky bases in 
some specimens. 

C. thompsoni differs from C. argentatus in much the same manner 
that C. quincunciatus does; the scales are larger, being in but four 
series, instead of five or six, between the lateral line and the origin 
of the second dorsal fin; the underside of the head,! and the antero- 
lateral region of the snout above, are scaled, instead of being mostly 
naked; and the gular membrane is punctate, rather than transversely 
striate. From both:of the other species C. thompsoni differs in the 
more posterior position of the front of the premaxillaries, which lie 
below the posterior nostril, instead of below the middle of the large 
nasal fossa. Further differences between (’. thompsoni and C. quin- 
cunciatus consist chiefly in the various proportions. These differ- 
ences are tabulated in the following comparison; further differences 
between thompsoni and argentatus are also indicated. 


Comparative table showing the differences in certain proportions between the 
species of the subgenus Quincuncia. 














C. argentatus. | C.quincunciatus.| C. thompsoni. 
ATUSTO PAaseornmentralinuheads oo 4-086 2255-262 g2o- 3226 1,8 to2.3 2.4 to3.2 PAE KOR AG, 
AUNUS ONS HMATIS MY NeA Gees a sepa Sere eed aw Ao 1.15 to 1.32 1.32 to 1.6 ionl6)bo12" 0) 
Preocular length of snout in head........ Be oo swemssioae ij. 24 toi2)8 2.3 to 2.55 2.1 to 2.2 
Preoral length of snout in head....:.......-.-..---.--.- 2.9 to3.8 2.8 to03.3 2, 22 to 2.35 
Width {snout at anterolateral angles in distance anterior 
CEO ORI ea tee reas Oe Ee oe ae ee Ok te ae oe 1.0 to1.3 1.1 to1.3 1.4 to 1.55 
OnbitMisT Oiiiics eee = ee ees nme nets CeO aaTe AE Te AAS toMlevto 1.6 to1.9 1.8 to1.95 
OTD i TAP OSTOLDI Galata ae ae epee tee ere ay ete BLL te SetOMleud LSP abot 1.05 to 1.2 
ntferonbitalanm POStOMDitals = oon nee ween aoe cee oe oe AeA tO. it Se tows 1.23 to 1.4 
MIL DOLDILAlN-pOStOLOIial sm one eee ee 2.9 to3.4 Zabol 2.5 tos. 0 
Distance between occipital ridges in interorbital 2.6 to3.4 2.9 t03.3 2.4 to 2.65 
Maxillaryinhead): >= aie 62 scree ee eee ee 2.8 t03.3 3.3 to3.7 4.05 to 4.35 
Pectoral finvin heads. s.. «4s sess ceca coe e 2.2 to 2.9 2.4 to 2.65 3. 05 to 3.3 
Outen ventral Tay. oscsacs see eee meee tee 2.6 to3.3 3.0 to3.2 3.6 to 4.3 
Becondeventral: Tay. sescsec cece Pees are a 3.3 to 4.2 3. 75 to 4. 2 4,65 to 5.1 
Barve Oy pOS FOC al were Oo Sake eee ee nae ee eo 2.6 to4.2 2.3 to 3.0 3.4 to4.6 


1 With the exception of the mandibular rami, which are nearly naked in thompsoni, 
but sealed in quincunciatus. 
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Table of measurements in hundredths of length to anus. 


Type. Paratypes. 








PAS OTEP OSS S HENLOW @ leila escheat eae) ei ame ie ee ae ete ea eet eet 5363 5118 5110 
Totalilenath win MM SZ «ose an since ckecin seo Neeson ane ia teeta 206+ 1176 150 
EUSP EG Hh O eA NENG LUM ATI ou ate wt wm ene 106 77 57 
TFGH ED TOL GAG ooo ne oe omnia meme mia Salaam elaine = ol apn te = mite al teil s eel 72 75 80 
NSN P LD OLOLDIt sacs secre serosa aeeste tae eee sents Se ee eet eee 19 18.5 20, 5 
Postorbitallenethol Meade. Fen /rete peice reeaicitateneeintetatate eer ae erate aloe reer 21.5 22 21.5 
Wiidthsohinterorbital oo tee cece se cee sees eat oniet Bemeem enn arises 16 18 18 
Width of suborbitals ©. i.--=- ct aoe asi ai ene See seen ee eee 8 8 9 
OLDIE CO PLEOPEr Clee arse ate mre eee ee ea aa at eel ee ete eee 25 26 26 
Leneth! of smotit=..8 soe Penis oe oe eee oe ee eee ene eee 

Length of upper jaws. so. 222 sce. nsec sien e ee acise ses aeioe ne acne sean eemaees 

Depth of bodyesccher secdwcct mate soed se abel e eee e eee oat e eo eeee et 


Width of bod yosetee Pecan eee ae aerate tale Stee aetete are t eteteleeee™ 
Anus to ventral fin... .. wate NE ale. 6 dao Seis BAUER soe cision w womeere Bea ate ane 
Ventral toisthmus © 2 sou se sas o persis ale Se aiseinrs cdl ve oie etcetera 
Length of first dorsal base. . -- - - sag Se ee eee Rae oan: Sigel eee eeeaee aeeeee 
Length of interdorsal space ne 
Length of pectoral.....-..---- 

Length of outer ventral ray 
Length of second ventral ray 





1 A pseudocaudal developed. 


(thompsoni, named for Mr. Will F. Thompson, in recognition 
of his ichthyological investigations. ) 


Subgenus PARAMACRURUS Bleeker. 


The richness! of the fauna of the East Indian and Phillipine 
Islands in the species of this subgenus has already been mentioned. 
Most of these species are closely related to the two which have al- 
ready been described; namely, C. notatus and C. argus. 


24. COELORHYNCHUS MACULATUS, new species. 


Type-specimen.—Cat. No. 78215, U.S.N.M.: 191 mm. total in length 
to broken tip of tail, 66 mm. to anus; a female, with ripe ova; type 
locality, Albatross station 5621, between Gillolo and Makyan Islands. 


List of stations. 


Te we a ee 


Albatross | | Depth | Number 








: Locality. in of speci- 
Station. fathoms | mens. 
15290 | China Sea, off southern Luzon...-.-.-.-.- Saas 214 | 1] 
5366 | Batangas Bay, off Southern Luzon.... 240 1 
5621 | Between Gillolo and Makyan Islands. - = 298 6 
5623 | Between Gillolo and Makyan Islands (latitude 0° 16’ 30’’ N.)......------- 272 4 
| 





1 Specimen being in poor condition, not designated as a paratype. 


These 12 specimens represent a small species which markedly 
differs from the others of the same group in the extreme roughness 
of the scales, both on the head and body. 

Fin-rays—first dorsal, II, 9; pectorals, 16 (15 to 17); ventrals, 7 
(6 on one side in one paratype). 





1 Nine of the 16 known species belong solely to this region. 


a i i 
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The slender body is not strongly compressed, the width being 
equal to the depth below the origin of the lateral line; the greatest 
depth is contained 1.8 (to 1.95) times in the head. The dorsal con- 
tour of the snout in this species is straight, and is more oblique 
than the postrostral outline, which is nearly ‘straight; the ventral 
contour is gently convex behind the mouth. The snout is broad and 
deep, with sides evenly and strongly convex to the bluntish tip, 
which is not produced in the type, and but little produced in the 





Fig. 9.—CoELORHYNCHUS MACULATUS. TYPE. 


smaller paratypes; the extreme tip of the snout, through the termi- 
nal plates, is not depressed. The dimensions of the snout follow. 


Table of measurements of the snout at different sizes. 








Type. Paratypes. 
Length of head, in. mm....:......... 46.5 | 41 40 39 | 38 | 31.0 36.5 | 35.5 
Proportions in head: 
Preocular length.......------ mss ai 2.65 2.4 2.6 | 2.4 | 2.6 Or SS | 
Preorailenet has. sas. secs scene 3.1 3.00 2.9 2.9 2.75 3.0 Zale} 2.45 
Width, at front of orbits.....---- 3.3-| 3.35 2.6] 2.55 | DAD lees ese | 2.4 | 2.6 





This table seems to indicate that the relative length of the snout 
decreases with increased size, as it does also in C. jordani and in other 
species of this subgenus, while the reverse condition obtains in cer- 
tain species of the subgenera Oxymacrurus and Oxygadus.. The 
middle of the length of the head in the largest specimen, the type, 
is at the center of the pupil, while it is at the front margin of the 
pupil in the smallest specimen, in which the head is 35.5 mm. long. 
The scaly ridges of the head are strongly developed, the occipital 





1 We find the same condition, however, true in C. aratrum, an Hawaiian species of the 
subgenus Oxrygadus. 


119404—20 
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ridges in particular forming a crest unusually high for a species 
of the subgenus Paramacrurus. The posteroventral angle of the 
subopercle is produced backward and slightly downward into a 
pointed flap. The length of the rounded-oblong orbit is contained 
3.25 times in the head, 1.2 in the snout, 1.15 in the postorbital 
length of the head (measurements of orbit in smallest paratype: 
3.4 in head, 1.85 in snout, 1.0 in postorbital). The least interorbital 
width, which is contained 1.5 (1.3 to 1.6) times in the postorbital, 
hes above the front of the pupil; behind this point the slightly 
convex sides of the interorbital diverge strongly; least interorbital 
width, 2.2 (to 2.25) in postorbital. The mouth is rather small, the 
length of the upper jaw, which extends backward to below the 
hind margin of the pupil, is contained 4.0 times in the head (3.9 to 
4.3 times in the paratypes). The outer series of the villiform 
teeth forming the premaxillary band is scarcely enlarged. Length 
of the free portion of the barbel, 6 (38.5 to 5.5) in postorbital. 
Branchiostegal rays, six; the gill-membranes are attached to the 
isthmus, leaving a narrow free fold. 

The distance from the center of the anus to the base of the 
outer ventral ray varies from about two-fifths (in the type) to 
one-fourth the distance from the anus to the base of the outer 
ventral ray, the latter distance is slightly shorter, or slightly longer 
than, the postorbital length of the head, and is usually, but not 
constantly, a little longer than the distance from the yentral to 
the isthmus. 

A well-marked, narrow, scaleless ventral fossa, widest anteriorly, 
extends forward from the peritroct to between the ventral fins. 
An ovoid gland-like body lies imbedded in the body wall above the 
front part of this fossa, and is connected by a strand of tissue with 
the peritroct; it is without apparent skeletal support. The “gland” 
is pigmented with black on its ventral and posterodorsal surfaces, 
while the posterior stand of tissue is pigmented on its lower side 
only. We have described similar structures in other groups of 
Coelorhynchus, as well as in species of Hymenocephalus and: Lion- 
Urus. 

The pyloric caeca are rather short and slender, 28 to 32 in num- 
ber (counted in four paratypes). 

Scales in 6 or 54 series from the origin of the second dorsal fin 
to, but excluding, the lateral line scale. There are at most 5, and 
often fewer, spinous carinae on the scales, but they are much 
stronger and somewhat more divergent than in related species. 
The median ridge on the scales of the body bears as many as 9, but 
usually fewer, strong retrorse spinules, imbricate on one another, 
and increasing in size posteriorly; the last one projects well beyond 
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the margin of the scale. The scales become reduced in size and 
armature on the belly, especially toward the isthmus. The scales 
of the body appear to be more deciduous than in related species, but 
their more frequent loss may be in part due to their greater 
roughness. 

The nasal fossa and the under surface of the head are wholly 
scaleless ; elsewhere on the head the scales are strong, and bear spin- 
ules which differ from those of the related Philippine species in 
their greater strength, and differ from those of C. kishinouyed of 
Japan in the fact that they are not arranged in series radiating from 
the center of the scale. The dorsoterminal plate of the snout is 
not especially strengthened, and does not project beyond the ante- 
rolateral margin of the snout; the length of the plate is ¢ontained 
5 to 6 (3.3 in smallest specimen) times in the postorbital; it is 
armed by one median and two marginal pairs of series of spinules 
(subject to some variation); the spinules of the plate, as on the 
other ridge scales, are less numerous and less regularly arranged 
in small specimens. The terminal plate is followed on each side 
of the snout by a series of eight or nine scales, increasing in size 
posteriorly, and covering the bony ridge formed by the ethmoid; 
the spinules on these scales form irregularly radiating series; a 
short interspace then separates the ethmoid series from the follow- 
ing preorbital series, which consists of 10 (to 7) subquadrate scales, 
small in front, but decidedly larger below the posterior nostril; 
the spinules form series radiating upward and backward from the 
anteroventral angle of each scale in the preorbital series; the two 
following portions of the infraorbital ridge—namely, the subor- 
bital and the preopercular, are covered by a double row of scales, 
strongest below the posterior third of the orbit. The median supe- 
rior rostral ridge bears 10 oblong scales, all of which, except the 
small last one, are of subequal size; the spinous carinae on these 
scales diverge outward and backward from the front margin of 
each scale. The supranarial ridge is arched upward and inward; 
it is armed by small scales, which become larger posteriorly, where 
the supranarial ridge meets two others: one, the supraorbital, ex- 
tending backward; the other, the antorbital ridge, which bears a 
series of three strong scales, extending along the front margin of the 
orbit and the hind margin of the nasal fossa downward to opposite 
the middle of the posterior nostril. 

The supraorbital series of scales forms the margin of the inter- 
orbital area; in small specimens all of the narrow scales of this series 
are rough with spinules, while in the larger specimens most of them, 
except at the two extremes of the ridge, retain spinules only on a 
median keel. The postorbital ridge extends from the end of the 
supraorbital ridge series to the upper angle of the gill-cleft; it curves 
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slightly downward, and bears a series of strengthened scales armed 
with a single keel, along which eight or fewer rather strong spinules 
project outward and backward. The occipital ridges are subparallel 
anteriorly, but diverge posteriorly; the least distance between them 
is contained 1.8 (1.5 to 1.9) times in the interorbital width; the scales 
on the occipital ridges bear from one to three (usually one) spinous 
carinae, but are rougher in small specimens. The median occipital 
scute bears a single keel in the type and in the larger paratypes, but 
three ridges in the small paratypes; a similar scute is situated at the 
origin of the lateral line. A row of enlarged scales, the largest of 
all, is located midway between the occipital and postorbital ridges; 
these large scales have seven or fewer divergent carinae; the remain- 
ing scales between those ridges are small or minute. The space be- 
tween the front half of the occipital ridges is covered by five series 
of scales; the scales of the median series are the largest, and bear 3 
(2 to 4) divergent carinae; those of the outermost series on each side 
are smaller, and bear 2 or 3 carinae; those of the intervening series 
are minute. The two series of sparsely spinulate scales bounding the 
median rostral series on each side become narrow anteriorly, so that 
their lateral margins converge forward and meet the median series 
just behind the terminal plate. A conspicuous scaleless groove sepa- 
rates these series from the single series bounding the supranarial 
ridge. An area of scales like those of the body is located behind the 
upper half of the orbit. 

The first dorsal spine is sharp, but very short; the second spine is 
produced into a filament, and is almost as long as the head in the 
type. The base of the first dorsal is shghtly longer than the length 
of the interdorsal space in the type, and is contained from 0.9 to 1.2 
times in that distance in the paratypes. The anterior rays of the sec- 
ond dorsal fin are comparatively well developed, being 0.3 as long as 
the orbit. The origin of the anal fin is directly below that of the 
second dorsal. ; 

The length of the fin rays forms a notable sexually dimorphic 
character. They are decidedly longer in the males than in the 
females, as is indicated in the following table: 


Table of measurements of length of fins in each sex.* 





Females. 
Males 
(Paratypes). 
Paratypes. Type. 
Second'donsalispinos. (22433 en3 3 das vue see eee eae hee 0:8 to! O:9sss2 1.17 to 1.55. 1. 02 
Pectoral firs. cctrtecarctarculne aera cles sales Se Foe Pe RTS 1.15 to 1.50. ...| 1.60 to 2.15. ... 1.80 
Outerwventral raysi.2- 2 leto2- Fes: Fbopes stan Doe beer e cee 1.3: today: 223 Ds (de). acelee eo 1.95 
Second Ventral ray. nc scce, at saves oe Wat tee eee Soe ee Cas 2:4 To) Wires ZOO ST or ae. 5c 3. 27 





1 Expressed in the number of times the length of each ray or fin is contained in the head. 
& 
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Coloration in aleohol.—The body is dark brown, becoming lighter 
ventrally, but blackish on the belly. A rounded blackish spot, ocel- 
lated by a whitish ring, extends from the lower end of the pectoral 
base upward and backward to and including the first row of scales 
above the lateral line; the spot is nearly as long as the orbit and 
covers about eight rows of scales (counting downward and back- 
ward). A less regular and less distinct squarish spot has its four 
corners at the front of the first dorsal fin, at the origin of the lateral 
line on each side, and at a point on the top of the head above the pos- 
terior orbital margin. Another indistinct blotch lies below the 
posterior end of the first dorsal and the anterior part of the inter- 
dorsal space. A dark bar, half the head’s length behind the spot 
near the pectoral, covers three scale rows extending downward and 
backward from the dorsal fin to the lateral line. Behind this region 
the tail is indistinctly barred. The sides of the abdomen and of the 
head show silvery reflections. The upper end of the branchiostegal 
membrane, the opercle, and the posterior border of the preopercle 
are dull blackish. Elsewhere the head is hght, being pale and punc- 
tate on the under surface, whitish on the ‘mandibular rami, and on 
the gular and branchiostegal membranes. The buccal and branchial 
cavities are lined with blackish, except along their light margins. 
The blackish brown color of the parietal peritoneum, easily rubbed 
off, is underlain by a bright silvery pigment. The fins are mostly 
blackish, but are light on the base of the first dorsal, on the entire 
second dorsal, and on the filament of the outer ventral ray. 

This interesting species has been sufficiently compared with related 
forms in the preceding analytical key. 


Table of measurements in hundredths of length to anus. 





Para- 
| Type 

S type 
aonoe Gualey. 
| 
















PANTER GSMS e2AH OTA pers ae cee Ia a Hee ee asa ae Se beer Lebeye ona, Sara 5621 5621 
Opa eM pe minnie ee tants 32 2 ons eR cece oe Sees cose he cone eee | 1191 169 
EGE EDEL OPUS LT OUT epee eee cS a eg are a espera eee eee aeep ee Slee | 66 51 
Length of head........-- 71 73 
Length of orbit............ 22 22 
Posterbital length of head. 24 24 
Width of interorbital.. - - 16 17 
Width of suborbital. - 1l ll 
Orbit to preopercle. 29 28 
Length of snout. ..-. : 27 28 
iene in ofbanbell: 2 See hee ss ee al eee en Se 4 6 
MEHSUD NUP DOL jaar sete eee eet coer aoe coe Mes fae: 18 18 
WEP U ODO yi ay coc eatsoe,  ene ABON ha oe tS Pe eo ook ase eel A ee a eee 
DUANE NONI) OG Ie reyes ses ed ee ee ee ate se eer nota ee KE Ok fo 31 33 
PAU HUA GOO pEUEATI Se eee oe eae ed EP eri ce ETN Tl meth re, ie ec lo aie | 10 | 7 
NMS ORWGMLT Alt. 25 = Neuere rte et eM A 5g EES ok yest 23 27 
Ventral to isthmus............ er ML ON re an Pte AS RE QS sca fre Voce eS | 21 20 
HeiPhmonsecondidorsakspine te sees ence seer eae meee eee sae esc edceeens | 69 84 
Feinhy-orthirg GOrsaleraycs ose cc oes apres er: SUES ee ek on [ht Seeks [aa ce tec 
Men SURLOLMYSt,GOrsal DASCh aos sna nee ne en ee eee EL ee 17 | 18 
erp ih OLANerdor Sal SPaCOs.- acm eeeceree cid eee woes ce See Sn semana cs ted 15 | 16 
HOH PHENO MPCCUOLAln be ee eee enone Rae ee teak abate ea vektones Seoeee cone. 38 | 50 
Here tho vouteriventralra yews. see scree seis aoe ae eee es ae cline wins oe 37 | 46 
en xthvehsecond. ventral raysc see at oe hie ot ae, BOSE eee ae 22 29 


1 A pseudocaudal developed. 
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(maculatus, in reference to the large blackish spot which is located 
just above and behind the pectoral fin in the series of species led by 
C. maculatus.) 


25. COELORHYNCHUS VELIFER, new species. 
Ty pe-specimen.—Cat. No. 78216, U.S.N.M.; 251 mm. in total 


length (tail almost entire), 72 mm. to the anus. The type is an adult 
male, and was dredged at A/batross station 5294 (data below). 


List of stations. 











Depth | Bottom | Number 
aaron Locality. in tempera- | of speci- 
fathoms. ture. mens. 
Sere 

52602 eueee Off southwestern Luzon, in the China Sea and adjacent waters ASU e2 ee sere ace 1 
5268 | cs areypte GON ase ae ee eS poet cee GaSe Rice a tines eos poles ae ees LAOH eS 6 
D269 sees ieee = GO See i rss ie sia me SAS eR'g Se ee a Se on eS Siete oie ieee 220 |e eee | 1 
BORO eee Le LO Neer eees N T S SA IpAeEN e OR LD Ren | 52 
529N sree cikeacs DOs esse Mase oe see See OR ee ee a seras 173 USS 13 
52022 ease GOK eee ee ee ce ae Fa ae ee done bie Sakeorsarge 162 52.4 | 1 
HONS aca aS OO soo oisg Se SS eae eres Ge SE He I eee eae 180 57.4 | 21 
52942 Jeea=)2 2558 GOR ee eR aa Ee ee ee een ti Sa aoe cleats nec sen are 48.4 | 2 
SOURS ee neieee GG sae Be es ase ose Pee sy rene pe te 10s eee | 2 
2072 ese Hee GOs is Pa aaa os ee ene nick aes sa ener 1OSH|ELS ease | 3 
Appa nen ee li eMiind anao Gea ese iee Gore ea Bete eee Ne a SN ees oy erecta eters acre aall eee ery Perens oF 

Potala eae cae oe ee ee St eae ee Seer esi eam | aes BERS ee shoe 107 

! 








This species, so abundantly dredged off southwestern Luzon, was 
not collected so far south as were C. notatus and triocellatus, and 
but one or two of the specimens of maculatus were obtained within 
its known range. The species just named are obviously closely 
allied, and are mutually characterized by the presence and the form 
of the ventral fossa, a scaleless strip extending forward from the 
peritroct to between the ventrals. 

The evidence at hand points to the possible conclusion that the 
young of this species inhabit shallower water than the adults do, 
although their vertical ranges overlap; only the young were ob- 
tained at stations 5265 (135 fathoms), 5268 (170 fathoms), and 
5292 (162 fathoms); both the young and adult specimens were 
dredged at stations 5289 (172 fathoms), 5291 (173) and 5293 (180) ; 
only adults were collected at the following stations: 5297 (198 
fathoms), 5296 (210), 5269 (220), and 5294 (244). 

This species, C. velifer, apparently attains a larger size than 
does C. maculatus. 

Fin-rays—first dorsal, II, 9 (8 to 10); pectorals, 15 (15 to 17); 
ventrals, 7. 

The body is slender, but more robust than in C. maculatus, the 
greatest depth being contained 1.6 (1.6 to 1.7) times in the head in 
the adults (the young, as usual, are more slender) ; the width of the 
body across the pectoral basés is nearly equal to the depth of the 
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body below the lateral line (only half the depth in very small speci- 
mens). In trimness of form, and in firmness of texture, this species 
presents an appearance intermediate between C, maculatus and C. 
notatus, confirming other intermediate characters, such as the spinu- 
lation of the scales and the color. As further evidence of its inter- 
mediate position, this species in certain of its characters most clearly 
resembles each of the other two. 

The dorsal contour of the snout, as in C. maculatus and C. ma- 
crolepis, is straight, and the outline behind the snout is nearly 
straight; the ventral contour is evenly and slightly curved down- 
ward behind the mouth. The short, broad, deep, snout, with its 
widely convex sides, closely resembles that of C. platorhynchus, C. 
acantholepis, and C. carinifer, which are species of another sub- 
genus. The tip of the snout is blunt, the dorsoterminal plate being 
little or not at all produced beyond the line of the following scales 
on the infraorbital ridge; the depth and width of the snout through 
the terminal plates are about equal. 


Table of proportions of parts of head. 








Length of head (mm.). 














17 to 45. 45.5 to 54.7. | 53.5, 
Maxi-| Mini- | Aver- |Num-| Maxi- |} Mini- | Aver- esas maw 
mum.{mum.| age. | ber.!|mum.|/mum.| age. | ber.! | ype. 





| 
















Orbit in head 3.05 | 3.33 | 3.21 15} 3.20} 3.50] 3.34 17| 3.36 
Orbit in postorbital 1.00 | 1.20] 1.10 15 | 1.10} 1.30] 1.19 We Ey, 
Orbit in snout.......-. 105 | 1.35 | 1.18 15) bse Ie 235| el dso kigal) eaely, 
Interorbital in postorbit 1.40 | 170") 1o57 15 | 1.55) 1.85 | 1.68 47| 1.67 
Maxillary in head........ 3.55 | 4.00 | 3.82 14 | 3.40} 4.00] 3.68 13°} 3.60 
Barbel in postorbital - . xt sO0h eto. sO — Seles O0N a0. 00l!|= sae = Sin] Seats 
Preocular length of snout Sez OMS s00u i 2a7G 15 | 2.75 | 2.95) 2.84 17 | 2.82 
Preoraliengthiofsnoittess. 2254002 |. 2.80 | 3.10 | 3700 9713500) |) 3-50) S222 10} 3.50 
Width of snout 2.50 | 2.75 | 2.58 7} 2.40] 2.95 2.48 











2.59 | 10 | 


| 
" 


1The number of specimens on which the given average was based. 


The preceding table of measurements clearly shows certain vari- 
ations of the relative proportions which are correlated with the size 
of the individual: the orbit becomes smaller in larger specimens, the 
interorbital narrower, the maxillary longer, and the snout shorter. 

A comparison of these measurements with those of OC. maculatus 
shows three of the differences which distinguish the two species; the 
snout is shorter in (. velifer, the interorbital narrower, and the 
mouth larger. 

The posteroventral angle of the subopercle is produced backward 
and downward into a pointed flap. The orbit is of rounded-oblong 
outline. The interorbital space is narrowest above the front margin 
of the pupil, behind which point the slightly convex sides rapidly 
diverge; the least width of the suborbital is less than in C.. macu- 
latus, being contained 2.5 (2.3 to 2.7) times in the postorbital length 
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of the head. The maxillary extends slightly beyond the hind margin 
of the pupil. The outer premaxillary series of teeth are scarcely en- 
larged. There are six branchiostegals; a narrow free fold is formed 
behind the attachment of the gill-membranes. 

The location of the anus is subject to variation, its distance from 
the origin of the anal being contained 3.0 (2.0 to 3.7) times in the dis- 
tance from the anus to base of outer ventral ray, a distance about 
equal to that from the ventral to the isthmus, and contained 1.15 
times (1.0 to 1.2) in the postorbital length of the head. ; 

The ventral fossa in this species is a scaleless strip extending for- 
ward from the peritroct. Its shape is variable; in some specimens it 
is narrow and rectangular, of variable width, but is usually widest 
anteriorly, as in the type; in one specimen it has an obovate form; its 
surface is punctate. Above the fossa a peculiar organ is imbedded, 
resembling that of C. maculatus, but apparently differing from it in 
certain details: it is an elongate, flat body, darkly pigmented on its 
ventral surface, but wholly silvery on its dorsal surface; a strand of 
tissue, about as long as the organ, connects it with the peritroct. 
The organ has no skeletal support. 


Table of scale and ridge characters. 






































| | Number of | Teanee 
Number Number Teneo peaks oid Nuber © f| distance 
ofrows of | Number of of scales errnirial eric TeDEO tal between 
Albatross | Length of | scales | carinae on on Panerelt PE corbital Pan of | occipital 
station. | head, mm.| above scales of | superior ia postor- ridge en Pp he ridges in 
| saieeal | body. Bee al | pitallength [cluding the | infraorbital} ,_ , /¢2st , 
Sl | ridge. |“ ofhead. | terminal | ridge, | i@terorbital 
tubercle. | Width. 
5292 | 17 be PeeR ee cee eS S Sh ne aaa Rec CRE eS 2 |ee ts eeememe pe ae 
5291 e 20.5 54 oes} 9 6.0 6=6F © S)Eo ae re cerce Tos Soot nee 
5291 28 54 Die eee 9D 9:5 7—6 10— 9 1.7 
5291 32 54 5 9 4.5 6 8— 9 1.6 
5297 40 53 6to 8 8 Disks wel eso Ae eee 9 1.9 
5289 41 54 Sto Vv 9 4.4 6—6 8—10 1.8 
5294 42 54 5to 7 9 5.0 6—7 8— 9 1.6 
5523 42.5 54 LOwh 9 7.3 6—6 8— 9 fe 
5823 44 5 6to 8 9 5.0 | 6—6 10—10 1.8 
5297 44.5 54 7 to 10 8 6.0 6—6 8— 8 yA 
5297 45 54 7 8 Dae 7 8— 9 1.7 
5523 46 53 7to 8 10 5.9 6—6 9—10 1.8 
5523 47 54 6to 8 10 6.0 7 8— 9 ae 
5289 47.5 54 5 to 9 10 5.5 7—7 9— 9 1.8 
5523 49 5 6to 8 9 5.6 6—6 9— 9 17 
5289 51 54 6to 9 9 6.0 | 7—7 10— 8 2.0 
5291 52 6 WbOIG Se seer ee [oe eee fae aOR cat heaton eee iat 
52941 53.5 53 7 to 10 10 7.0 7—6 9— 8 1.8 
5269 54.7 54 7Tto 9 8 6.5 7-7 9— 8 Tee 
5289 55 54 7 toll 10 6.5 | 6-7 10— 9 1.85 
5289 63 53 6 to 10 8 8.0 | 6—7 9— 8 1. 85 
1Type. 


The spinous carinae of the scales do not approach, either in size 
or strength, those of C. maculatus, but are stronger than those of C. 
notatus. The rather weak spinules on the scales of the body are 
imbricate upon one another; the last spinule in each series projects 
but little beyond the margin of the scale; the 11 or fewer spinules 
on each of the carinae increase but little in strength posteriorly on 
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the carina. The spinules on the scales of the head are finer and 
fewer than in maculatus. The dorsoterminal plate resembles that 
of maculatus, not being greatly strengthened and modified as it is in 
notatus, sexradiatus, and triocellatus, it barely projects beyond the 
marginal line of the following scales. Both the dorsoterminal and 
the ventroterminal plates are armed by a median and a submarginal 
series of stout, erect, conic spinules in the type, while in certain para- 
types either the median or lateral series (or both) of the upper plate 
may be irregularly doubled. In the young the spinules of the ter- 
minal plates, as those of the other scales, are stronger relatively and 
fewer in number, but the same arrangement holds true as in the 





Fig. 10.—CoELORHYNCHUS VELIFER. TYPE. 


adult. The number of scales on the ethmoid region of the infra- 
orbital ridge averages fewer than in maculatus; they bear spinules 
arranged in irregular radiating series. The scales of the median 
superior rostral series are fewer than in maculatus, there being 8 
to 10, instead of constantly 10; these scales are also armed with more 
numerous carinae (as many as 10)—the carinae of the last scale, 
which is not reduced in size, are subparallel, but those on the other 
scales are arranged in series which radiate or diverge strongly—on 
the posterior scales, from the middle of the front margin of each 
scale; on the anterior scales, from a point near the front margin of 
each scale. The supraorbital series is composed of scales which are 
largest in front, and are wider and weaker than in (. maculatus, 
all bearing several series of spinules which radiate from near the 
front margin of the first scales, but from the anteroventral angle 
of the posterior scales. The scales along the postorbital ridge bear 
spinules in one to several series, usually in but one. 

The occipital ridges, which are nearly parallel anteriorly, but 
diverge posteriorly, bear scales rather sturdily armed; the anterior 
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ones usually with several divergent ridges, the posterior ones with 
but the single median keel persistent in the larger specimens. The 
median occipital scute is armed by a rather strong median keel, and 
from one (as in the type) to three lateral divergent series. A simi- 
lar but smaller scute, located near the origin of the lateral line, is less 
strongly developed than in C. maculatus. The area between the 
occipital and postorbital ridges is largely covered by three longitu- 
dinal series of scales, similar to those on the body; those in the median 
series, although the largest, are not so much enlarged as in C. macu- 
latus. As in C. maculatus, five series of scales occupy the area be- 
tween the occipital ridges; the scales of the median series are the 
largest, and bear seven or fewer carinae (in the type). The scales 
bounding the superior rostral ridge form an area similar to that of 
C. maculatus, but are in other respects quite dissimilar: they are 
arranged in a single series on each side; they are of subquadrate out- 
line, and they are armed in a peculiar and diagnostic fashion: 
each scale is sharply divided into two regions by that diagonal which 
extends from the anterolateral angle across the scale to the mner 
posterior angle; the posterolateral triangular area, thus outlined, is 
armed by several (four to six in type) parallel or subparallel spinous 

‘arinae, while the inner-anterior triangular area bears but one or 
two spinous ridges coursing inward and backward. The area within 
the anterolateral margins of the snout, mostly scaleless in C. macul- 
atus, is largely covered with prickles in (. velifer. The under side of 
the head, including the branchiostegal membrane, and also the nasal 
fossa, are wholly naked. 

_ The first dorsal spine is short but sharp, the second is long and 
filamentous, with a base grooved on its three sides; the anterior edge 
of the spine is rounded, and is constantly wholly spineless. The base 
of the first dorsal is a little shorter than the interval between the 
dorsals. The second dorsal is not so rudimentary anteriorly as it 
often is, the first ray being contained 4.5 times in the orbit. The anal 
fin is inserted a little in advance of the vertical from the origin of 
the second dorsal. The second ventral ray in the type reaches to 
‘between the anus and the anal fin. 


Table of measurements of length of fins* in the mates, young males, and females. 

















Type. Paratypes. 
Nature of specimen. a ] 

Male. | Large males. | Young males. Females. 
Length of head, mm.......- te pn RA Ebaea ae ree! 53.5 42.5 to55 | 40 and 42 41 to 63 
Secondidorsalispine: 5.2225: 2 bus 4eaeeseese . 805 .80to 1.05 1.08 1.15to 1.46 
Mind Gorsalitay aseseeie ee oe ce oe aa see hae 1.08to 1.16 1. 23 1.36to 1.61 
Pectoralfins: 223 Sothis h ceeds foods Se ta egacee 1.10 1.10 to 1.39 1.55 to 1.60 1.58to 2.46 
Outerwve4»nina lees ecw ene ae eee 1.38 1.24to 1.64 1.55to 1.74 1.71 to 2.22 
Secondi'ventraliraye sc ccene as ne ee = tae caesar 2.45 2.25to 2.68 2.70 to 2.85 2.72to 3.60 





1 Expressed in the number of times each ray or fin is contained in the head. The table 
is summarized from measurements on 30 specimens. 
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The fin-rays in this species are longer in the male than in the 
female. As usual in cases of sexual dimorphism, the exaggerated 
character of the male is less marked in the young than in the adult. 
The sexual dimorphism of the fin rays shown to occur in several 
species with elongated dorsal spines (C. maculatus, C. velifer, C. 
sevradiatus, and sprobably C. dorsalis) is good evidence of their 
close relationships. It was not noted in those related species in 
which the dorsal spine is not produced, although there is a wide 
individual variation in this regard among those species. 

The color is somewhat lighter than in C. maculatus, but of similai 
pattern. The body is lighter below, but blackish on the belly. 
The characteristic brownish black spot of this group of species, 
located above and behind the pectoral fin, is large and round in 
C. velifer; it includes the first row of scales above the lateral line, 
and covers 8 or 9 rows counting downward and backward (restricted 
to 7 or even 6 rows in some paratypes); this spot is ocellated by 
a lighter band, which includes a whitish spot just below the front 
end of the lateral line, and a whitish bar just behind the spot. 
A less distinct spot, square in outline, is irregularly bounded by 
lines joining the first dorsal spine, the origin of the lateral line 
on each side, and the median occipital scute. The remainder of 
the diagnostic color pattern is indistinct in the adult, but is well 
marked in the young. A broad triangular dark area with its apex 
ventral, and with its base along the posterior half of the first 
dorsal fin and the whole interdorsal space, is rather indefinitely 
ocellated below with a broad lighter band, which is followed by a 
blotch darkest just above the lateral line. An oblique bar, directed 
downward and backward to the anal base, and covering 6 to 8 
scale rows, is located behind the head a distance nearly or quite 
equal to the-length of the head. Similar but less distinct broad 
bars cross the tail posteriorly. The sides of the abdomen and of 
the head show silvery reflections. The upper part of the branch- 
iostegal membranes are blackish, with the exception of the lighter 
margin to the branchial cavity. The color of the head is light, 
punctate below. The buceal and branchial cavities are lined with 
- bluish black everywhere except on their margins; the parietal 
peritoneum is brownish black, underlain with silvery. The fins are 
dusky, including the base of the first dorsal fin rays, which are 
light in maculatus, but excluding the black filament of the dorsal 
spine, the light second dorsal fin, and the white outer ventral ray. 
The intensity of the color on the fins varies widely; the ventral 
fin is usually blackish, but the entire outer ventral ray and the 
tips of the other rays are whitish in the lightest specimens. 
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Table of measurements in hundredths of length to anus. 


| 
































Type. Paratypes. 
Male. | Female.| Male. | Female. | Female. | Young. 
Albatross station. 5294 5523 5523 5289 5291 5292 

LOtaelen eth. MMM) sae Say eee 251 1193 1202) Wn oa? 133+ 7 
vera LOSANUS 1M (IN MN SS ee ee eee 72 66 63 54.5 42 21 
Ieenethiothead 2:29 ek Ree ee 74 75 73.5 76.5 78 84 
Weneth  of.orbit:.-22) sae see see eee 22.5 23 23.3 24 26 30 
Postorbital length of head..............--- 28 27 27 25.5 27 28 
Width) ofinterorbitall = - 2 eee 17 17 17.5 16 17 20 
Width: of'smborbitales ss en2s ee ee 11.5 10 10 10.5 11 11 
Orbitito preopercleeady ses eee ee 30 29 | 28 | 29 28 31 
Eeneth of snouts. eet eee | 27 Bseoo| 27 29 29.5 31 
Widthiot snoate sone. = ane geen Sepa 31 ek t ORe| 30 30: al aat eee 
Length ofupper. jaw. a:-c..-2 eee 21.5 19 19 20 19 21.5 
Length of barbel.......... Ree ee see Ree ten Oe 4.1 4.7 4.7 4. | Seetse sete 
Depth of bod yc20 2 ee eee eee 47 44 | dyn | ener ae 41 41 
Width iolbody? 226 srepese Spee Bose 32 31.5 33 30 28 
ASTAVIS GO EIR ee soe oem eee ee a ne ee 8 10.5 11 il 7 8 
Anus'tovenural-iaais Seen ein oh Seeks 24 o3o7M 23 23 21 16 
Ventral itoisthimus:.sscco eee on eens 25 Dare aN 24.5 21 22 22 
Height of second dorsal spine............-- 92 68 | 68 65+ 64 42 
Height of third/dorsaltays: oc) sa se ealene ee eee 54.5 | 63 SnD) tae eoe ere 
Length of first dorsal base............-..-- 20.5 16 18 17 17 19 
Length of interdorsal space..............-- 22 22 19 18 20 eis | Sarcenererne 
iLengthrolpectoralyss- 2 eee ane 67 42.5 | 61 48 36 36 
Length ofouter ventralltaycce es... see 54 40. 5 | 53 48 45 42 
Length of second ventral ray.............. 30.5 24.7 | 31 25 26) polos sete es 


1 A pseudocaudal developed. 
(velifer, in reference to the high dorsal.) 
26. COELORHYNCHUS SEXRADIATUS, new species. 


Ty pe-specimen.—Cat. No. 78217, U.S.N.M.: a male 205 mm. in total 
length (a small pseudocaudal ey 66 mm. to anus, dredged 
at Albatross station 5172. 


List of stations. 


Depthin| Bottom | Number of 





Albatross : 
: Locality. temper- 
station. y fathoms. | “Sture. | Specimens. 
| a vee ae 
| = 
DL 2een eee Wicinity Of Jolos 2: sae. at ees aa ae cece ee ee ee Ree ee BLS2| ss ee ea Type+l 
5065..:-.- | Between Jolo-and (Tawi Pawie see cee an cere eee rete | 243 52.3 6 





Fin-rays—first dorsal, IIT, 8 (or II, 9); pectoral, 14 (or 15); 
ventral, 6—6 (as also in 6 paratypes, but 6—7. in the onlv other one). 
Pectoral and ventral rays fewer than in (. notatus. 

Greatest depth of body, 1.78 (to 1.72) in head; width over pec- 
toral bases, 2.80 (2.25 to 2.50), being a little less than the depth 
of the body below the origin of the lateral line. In a smaller speci- 
men, 55 mm. long to anus, the depth is 1.85 and the width 2.64 in 
the head. 

The dorsal contour of the snout is concave; the snout is broadest 
at its base, its lateral contours converging forward in a curve less 
convex than in C. maculatus and C. velifer, but rather more convex 
than in (C. notatus or triocellatus. The tip of the snout is sharp, as 
the terminal plate projects: beyond the margin of the following 
scales. . 


th 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 459” 


Summarized table of proportions of parts of head. 








Maxi- Mini- 








Type. eet an Average.!; Young. 

MpnehbrOcn ea Gv Ns = s<j0-s hia oes vies com be see sees 49.5 GY (2 a eae o ea eraser ee 43 

OLDIE Mea eemy meets acne jane tance re cece 3.50 3.50 3.90 3. 68 3.55 
Orbitdni postorbitales. sis secs2 cease - 552 peewee eee 1.15 1.15 1.34 1.27 1.15 
OUI AtESMON Geena tics 2 <miseeian Ses Soasc cece seem 1.33 1.30 1.55 1.40 1.40 
Interorbitalinpostorbital > =.= 2-2 ol2.n.5-25-n50~- 1.55 1.55 1.85 1.72 1.65 
Masa larycinedOa escce 2s asic <6. ccs oases =e eee wecedece 4.05 3.70 4.05 3.86 4.10 
Banbelumspostorbitalic 2... 2.2 < -seew ek 2 sen eos eee Beeeemtinn 3.40 4.60 4.07 4.00 
IETeOOCMaATAL ene TOAONSNOUbs. 2.x. css a= bioseeeeeeee 2.50 2.48 2.60 2.56 2.48 
Preoral length of snout.-..----.-------- ated Bee Saree 2.95 2.90 3.05 2.98 3.10 
VVC MeORSNOMUs tamer = cerca -aSos obecehn cece seme set 2.50 2.50 2.85 2.67 20 


1 Based upon 5 to 7 specimens in each case (type included). 


The preceding table indicates certain of those differences which 
distinguish C. sevradiatus from C. notatus, the snout being longer 
and the orbit smaller. 
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Fig, 11—CoELORHYNCHUS SEXRADIATUS. TYPE. 


The posteroventral angle of the subopercle is sharply produced 
backward (and shghtly downward). The interorbital width is least 
above front of pupil; least suborbital width, 2.5 (to 2.7) in postor- 
bital. The maxillary subtends the anterior two-thirds of the orbital 
length. Bands of fine teeth occur on the jaws; the outer premax- 
illary series is not enlarged. Six branchiostegals. The gill-mem- 
branes form a narrow free fold across the isthmus. 

The anus is located near the origin of the anal fin, the interspace 
being contained 3.7 (to 2.9) times in the distance between the anus 
and the base of the outer ventral ray, which is contained 1.05 (to 1.4) 
times in the postorbital length of the head. The distance between 
the outer ventral ray and the isthmus is slightly shorter than the dis- 
tance between the anus and the ventral fin (slightly longer in one 
paratype). 

A narrow, darkly pigmented, naked fossa, widening anteriorly, 
extends forward from the anus to between the front of the ventral 
bases, : 
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The lateral line series of scales is separated by 54 (5 or even 43) 
rows from the origin of the second dorsal fin. There are 8 to 12 
parallel spinous carinae on the scales of the body in-the type and 
large paratypes, but fewer on the smaller specimens. These carinae 
are less rugose than in the preceding two species; each is armed 
with as many as 14 rather weak retrorse imbricate spinules, which 
increase somewhat in size posteriorly, so that the last one projects 
a little beyond the margin of the scale. The scales of the head are 
much smoother and more prefectly imbricate than in maculatus or 
velifer, but less so than in notatus. The highly specialized ridge 
scales of the head are so similar to those of notatus that only the 
following diagnostic characters need be described. The dorsoterminal 
plate is more prominent, its length being contained 4.2 (4.4 to 5.2) 
times in the.postorbital. There are but 5 to 7 scales on the ethmoid 
portion of the infraorbital ridge. The median occipital scute is 
armed by a single strong keel in the type, while in some of the 
paratypes a smaller pair of divergent-lateral carinae are added; in 
all the specimens except one paratype, an additional scute, not so 
strongly modified, is located on the mid-dorsal line at the end of the 
first third of the distance between the first scute and the origin of the 
dorsal fin. The median of the three series of scales between the 
occipital and postorbital ridges is markedly enlarged. A few small 
scales posteriorly partially replace the prickles which in (. notatus 
largely cover the fossa within the anterolateral margins of the snout; 
this region is consequently naked to a wider extent. The carinae on 
the opercular scales are mostly subparallel. The under surface of 
the head, the gill-membranes, and the nasal fossa are completely 
scaleless. 

The fins are essentially like those of related species. The simi- 
larity apparently includes the sexual dimorphism as regards the 
length of the fins, but the data for this species are meager, as in many 
cases the fins are broken. 


Table showing length of fin-rays in the two sexes. 





Male. Female. 
Type. Paratypes. Paratypes. 
Beneihiofsecondidorsalispine=..-. 2. . eare crete seeeesee eee 0.94 02093 ito) OF09G8 beens eee 
Mene¢h Of third dorsalrayvescccsscee soe ates eweace ae ae apee 1.55 NRA Al Semester mere a 
Lenethiof pectoralsfini = one epeees -o-ceee eee eee tae eee 1.9 1.75 to2.0 2.1 t0 2.15 
Ibength or outem veniralra ys. nce oak meee ete ane cee omen 1.67 1.6 to1.9 2.0 to 2.05 
ieneth ofsecond yentrallitay ess seeeeeeer enn sr eeeaeeece ee 3.0 2.95 to 3.32 3.5 t0 3.6 





Base of the first dorsal contained 1.25 (1.0 to 1.4) times in the in- 
terdorsal space, and 1.5 (1.4 to 1.8) times in the postorbital length 
of the head. The origin of the anal les below either the middle or 
the posterior part of the interdorsal space. 
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Coloration in alcohol.—The eround color is hghter than in C. nota- 
tus, velifer, or maculatus, the belly is dark, becoming blackish be- 
tween the ventral fins. An ocellated blackish spot extends upward 
and backward from the pectoral onto the first row of scales above 
the lateral line, covering 6 (5 to 7) rows of scales extending down- 
ward and backward. There is a dusky blotch between the first 
dorsal fin and the occiput, and only faint traces of a dusky saddle 
representing the well-defined marking in C. notatus. The dark lining 
of the buccal cavity becomes light near the gape; the light margin 
along the outer edge of the branchiostegal membranes widens ven- 
trally; the parietal peritoneum is pale purplish brown, punctulate, 
and underlain with silvery. The whitish proximal color of the first 
dorsal shades into black distally. The second dorsal and the anal 
fins are light, the anal becoming uniformly dark anteriorly. The 
ventral fin is dark except on the distal and larger portion of its first 
ray; the pectoral fin, otherwise light, is darkened on its uppermost 
“two rays. 

C. sexradiatus differs from the nearest relative, C. notatus, in 
many points: the fewer rays in the paired fins; the more convex mar- 
gins of the snout; the longer and more prominent dorsoterminal 
plate; the more posterior position of the anus; the longer ventral 
fossa; the somewhat smoother carinae on the scales; many details, as © 
outlined heretofore, in the squamation of the head; the lighter color, 
with but traces of the dark saddles so characteristic of notatus. 


Table or measurements in hundredths of length to anus. 





















es Type. |Paratype. 
PAILEEEN OSS SEALIOIIS. oe Bre eat rae ae en ee ee Rare x i ee ee 5172 5565 
Rotablenp tba MIN. mcs sete ats ene cee ee eet ie ie ne ee aeeinoe cline oe 1205 1153 
Wen epi oO aiiis iain jo aes pieeaeee oe a eee eee 66 53 
Length of head 75 81 
Length of orbit 22 22.5 
Postorbital length of head. 27 27 
Width of interorbital-. 16.5 17 
Width of suborbital- 11 10 
Orbit to preopercle. . 31 30 
Length of snout..-.-. 30 33 
Length of upper jaw 19 19 
Length of barbel.. - - By 7 
epEnOnbadiyes sass toes me eemereoe ek tence tie acnes © chk Sew sce eceeieee nes 42 44 
NU EG HVAT ON OL Ker RE Geo eae Sateen aes ete Oe I a A oe 33 31 
PATELSHEO! UIA tere tre ence eee mck a ae ee eee © ne eee Sots oaioRd baie doceoseneee 7 7 
PTS LOLVOR Gill ere eee resets etna eee cee ed: Gane Sheer le nice ae Se eae 25 19 
MentrUPOUuSEUNA IS sere cr eee nae re ek ae a ee, SOUR bin) Se SB ictorays Suds = kewlio 22 23.5 
IEerehiipousecondrd Orsalspittess "ae ee tna Coens 2 alone aetna dnc ce beeen sac es Qiscmtoessh ee 
Eeishtotthird: dorsaltrays-cec--sec sce occe be ciesen asec aint aS notes mec cee nina Biro bese eaess 
Hhenotnronirst. dOnsa DAsOrt meron eee ah on cece on se oe eee ene deen aca ae 16.5 18 
dene hiokinterd orsallSpacesos--se sate ee othe Seis e Sots SSO wee toes tae ceigae ese 21 20 
eri oa RO DOCELORA] seats oes ene tee eee oe ceteinie cate nme erate cece atlas Bae 42 40 
Renrih Onuonter Ventianay oem see tae «Sac RG se Secon cee noe ee ees oe eeieeees 43 42 
henepimo¢second. Ventral Payee sear ce ses sean cates wins vote sae e anise Sac aens ssc 24 23 





1 A small pseudocaudal developed. 


(sexradiatus, in reference to the number of ventral rays, which 
appears to be characteristic to this species. ) 
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27. COELORHYNCHUS NOTATUS Smith and Radcliffe. 


Coelorhynchus notatus SMirH and RaApcuirre, Proc. U. 8. Nat. Mus., vol. 
43, 1912, p. 136 (type-specimen only), pl. 30, fig. 3. 


For the purpose of presenting a full comparison with the several 
closely related species which we are now describing, we have prepared 
a detailed description of this species. 

Ty pe-specimen.—Cat. No. 72948, U.S.N.M., is the only repre- 
sentative of this species in the collection. It is a mature female, 
measuring 268 mm. in total length to the broken tip of the tail, and 
84 mm. to the center of the anus. These measurements indicate that 
C’. notatus is probably a larger species than any of the closely related 
forms with the exception of C’. velifer. The type was dredged at 
Albatross station 5162, in Alice Channel, which connects Sulu Sea 
with Celebes Sea; depth, 230 fathoms; bottom temperature, 52.9° F. 

Dorsal rays, II, 9; pectoral, 17 (including the uppermost spine) ; 
ventral, 7. ; 

Greatest depth of the body, 1.7 in head; width over pectoral bases, 
2.25 in head, less than the depth below the origin of the lateral line. 
The concavity of the dorsal contour of the snout is well shown in the 
type figure; the lateral margins of the snout are much less strongly 
convex than in maculatus or velifer; they converge rather rapidly 
forward. The tip of the snout is sharper than in C. maculatus or 
velifer, but somewhat blunter than in the other closely related 
species; the snout near its tip is wider than deep; the terminal plate 
projects but little beyond the general contour of the snout. The 
preocular length of the snout is contained 2.71 times in the length 
of the head (63 mm.) ; the preoral length, 3.00 times; width of snout 
opposite front of orbits, 2.70 times. The posteroventral angle of 
the subopercle is produced backward as a rather bluntly pointed flap. 
Length of the orbit, 3.40 in head, 1.15 in postorbital length of the 
head, 1.28 in snout. The least interorbital width, above the front of 
the pupils, is contained 1.75 times in the .postorbital; least sub- 
orbital width, 2.60 times. The length of the upper jaw is contained 
3.75 times in the head; the maxillary subtends the anterior two-thirds 
of the orbital length. The outer premaxillary series of teeth is 
scarcely enlarged. Length of the barbel,3.40 in postorbital. Branch- 
iostegal rays, 6. A narrow free fold is formed on the median line 
behind the attachment of the gill-membranes. 

The anus is remote from the anal fin, the interspace being con- 
tained 1.6 times in the distance from the anus to the base of the outer 
ventral ray, a distance which is slightly shorter than the orbit. The 
interval between the isthmus and the base of the ventral fin is con- 
tained 1.07 times in the postorbital, and is 1.1 times as long as the 
distance from the ventral base to the isthmus. 


re 
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A darkly pigmented and narrow ventral fossa extends forward, 
with increasing width, to a line joining the posterior ends of the 
ventral bases; the length of the fossa, measured from the center of 
the anus, is equal to the distance between the anus and the anal origin. 

There are 5} scales in a series from the origin of the second dor- 
sal to, but excluding, the lateral line scale. The spinous carinae on 
the scales of the body, 7 to 9 in number, are of moderate strength, 
being much smoother than in maculatus, a little smoother than in 
velifer, and slightly rougher than in sewradiatus. These carinae 
are armed with as many as 11 slender spinules, which are directed 
backward, and are imbricate on one another; the last spinule pro- 
jects beyond the margin of the scale; the spinules increase but little 
m size posteriorly on each carina. The scales are more completely 
imbricate than in C. maculatus or velifer. The length of the dorso- 
terminal plate is contained 5.2 times in the postorbital; it is armed 
by 5 double series of spinules; the ventroterminal plate bears 5 sin- 
gle series. Following the terminal plate, on the ethmoid portion 
of the infraorbital ridge, are 7 scales, which become larger poste- 
riorly, and are armed with radiating rows of spinules; the first scale 
in this series, bounding the terminal plate, is somewhat modified 
and enlarged. No interspace separates the ethmoid from the pre- 
orbital series, which is composed of 9 or 10 subquadrate scales armed 
with spinules radiating upward on the first scales from near the 
middle of their lower margins, but on the last scales from near 
their anteroventral angles. The scales on the two following regions 
of the ridge—namely, the-suborbital and the preopercular—are ar- 
ranged in two series, and bear carinae diverging strongly upward 
and backward. The median superior rostral ridge is covered by 10 
oblong scales, which are armed with numerous tubercular spinules 
aligned in 12 or fewer series radiating from near the anterior margin 
of each, the point of radiation being nearest the margin on the 
anterior scales. The supranarial ridge is covered by rough scales 
increasing in size posteriorly, and armed with spinous carinae diverg- 
ing strongly from the anteroventral angle of the scale; four scales 
cover the ridge which separates the upper half of the nasal fossa 
from the orbit. 

The seven strong scales along the supraorbital ridge are flat an- 
teriorly, but convex and narrower posteriorly; they are armed with 
series of spinules diverging widely backward. .The supraorbital 
ridge scales‘are bounded within by a narrow naked groove, which 
is not developed in C. velifer. After an interspace as long as a scale, 
the supraorbital series is followed by the postorbital series of scales, 
which are narrow, and bear either a single spinous keel, or three 
divergent carinae. The occipital ridges, from their origin opposite 

119404—20-—_7 
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the third and largest scale of the supraorbital series, extend back- 
ward, nearly parallel with one another, to the occiput, behind which 
point they diverge; the least distance between the center of the 
ridges is contained 1.7 times in the least interorbital width; the 
scales on the occipital ridges are armed with 2 to 5 divergent spinous 
carinae. The median occipital scute bears two lon& spinous ridges, 
parallel anteriorly, divergent posteriorly. The scute at the origin 
of the lateral line, weaker than in C. maculatus, is armed with a 
median spinous keel, and a weaker spinous ridge below. Three 
series of scales occupy the region between the occipital and post- 
orbital ridges; these differ from those of C. velifer and especially 
from those of C. maculatus in the fact that the scales of the median 
series are scarcely enlarged. Five series of the scales cover the area 
between the occipital ridges. The outer pair of series and the me- 
dian series are of subequal size, somewhat smaller than the scales 
of the body, and differing from them chiefly in the greater diver- 
gence of their carinae; the scales of the inner pair of series are re- 
duced in size. As in (, velifer, the scales bounding the median ros- 
tral ridge are in a single series, the margins of which rapidly con- 
verge anteriorly, meeting the rostral ridge just behind the terminal 
tubercle; these scales are armed on the outer and posterior portion 
by about six long and slightly divergent carinae bearing suberect 
spinules, but on the inner portion by a few carinae extending 
obliquely inward and backward; the scales of these series are 
rounded, and the peculiar arrangement of carinae is much less 
strongly developed than in (. velifer. A series of rather small scales, 
continuous with the occipital ridge, becoming irregular above the 
front margin of the orbit, bounds the inner margin of the supra- 
orbital and supranarial series, and abruptly terminates opposite the 
front of the nasal fossa. Between this series and that bound- 
ing the median rostral series there extends a naked groove, which, 
after continuing forward with increased width to the terminal plate, 
abruptly turns back and bounds within the scales along the anterola- 
teral margin of the snout. The remaining portion of the snout above 
is covered with prickles. The scales on the opercles are not reduced 
in size and bear as many as 12 divergent carinae. The scales below 
the orbit, extending from the nasal fossa to the preopercular ridge, 
are small. The underside of the head and the nasal fossa are wholly 
scaleless. 

The short but sharp first dorsal spine is two-thirds as long as the 
terminal tubercle; the filamentous second spine is contained 1.21 
times into the head.1. The base of the first dorsal] fin is contained 1.2 
times in the interdorsal space, or 1.4 times in the postorbital length 





1The statement of Radcliffe (p. 186) that the dorsal spine is ‘‘ frequently longer than 
head in smaller specimens” is not pertinent, inasmuch as none of those smaller speci- 
mens are true notatus. 
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of the head. The second dorsal is lower anteriorly than in C. macu- 
latus or velifer, its first ray being contained 7.5 times in the orbit. 
The anal fin originates in advance of the second dorsal a distance 
one-third as great as the interval between the dorsals. The pectoral 
fin is short; the outer ventral ray is contained 1.95 times in the head; 
the second ray, 3.15 times. 

Coloration in alcohol.—Ground color, light brown, with silvery 
reflections on the sides of the head and trunk; the color is lighter 
than in maculatus or velifer. The belly is blackish ‘only in advance 
of the ventrals (no such restriction of the black area occurs In macu- 
latus, velifer, nor triocellatus). A large blackish brown imperfectly 
ocellated spot, extending from the pectoral fin to the lateral line, 
covers six scale rows counting downward and backward; it is thus 
smaller than in (. maculatus or C. velifer. A dark area, not well 
defined, extends from the first dorsal fin to the occiput; a dark spot, 
of irregular outline (too sharply emphasized in the type figure), 
is located before the origin of the lateral line. An ocellated saddle 
of dark brown color, covering six scale rows, extends across the 
back downward to the lateral line; it is separated from the pectoral 
spot by a distance enterring twice into the head; a saddle of similar 
width, but not ocellated, is separated from the anterior saddle by a 
distance contained 1.75 times in the head; the tail is indistinctly 
barred behind these saddles. The opercles are dusky, becoming 
blackish toward the opercular angle. The buccal cavity is lined 
with light around the mouth and with dark dusky blue within; the 
branchial cavity is lined with purplish black except along the light 
margin of the outer wall; the abdominal cavity is lined with pale 
purplish brown, punctulate with darker, and underlain by silvery 
pigment. ‘ Basal sixth of second dorsal spine light brownish yel- 
low, distal portion dusky black, the dark markings of the spine ex- 
tending onto distal portion of soft rays; second dorsal light; basal 
portion of anal light, distal portion of fin anteriorly almost black; 
ventrals dusky black, filament of outer ray whitish; pectoral dusky 
white,” its uppermost two rays dark. 

Measurements in hundredths of length to anus (84 mm.).—Length 
of head, 75; length of orbit, 22; postorbital length of head, 25; least 
width of interorbital, 15; least suborbital width, 10.5; distance from 
orbit to preopercle, 28; length of snout, 28; width of snout, 29; length 
of upper jaw, 20; length of barbel, 7; depth of body, 46.5; width 
of body across pectorals, 31.5; distance from center of anus to origin 
of anal, 15; distance from anus to base of outer ventral ray, 20.5; 
distance between ventral and isthmus, 23; length of first. dorsal 
base, 18; interdorsal space, 22.5; length of outer ventral ray, 40. 

Only the type-specimen is known. 

(notatus, designated by a mark.) 
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28. COELORHYNCHUS TRIOCELLATUS, new species. 


T'ype-specimen.—Cat. No. 78218, U.S.N.M.; a male 190 mm. long to 
the end of a pseudocaudal, 65 mm. to the anus; dredged at Albatross 
station 5575, north of Tawi Tawi, at a depth of 315 fathoms, where 
the bottom temperature was recorded as 52.3° F, 

This species, quite handsomely marked for a bathybial type, is 
closely related to, both C. notatus and sevradiatus, but resembles 
notatus most. .Comparison between these forms has already been 
given in the analytical key to the species of Coelorhynchus, and will 
be repeated in some detail in the course of the following description. 
C’. trioccllatus is also related to the following species, which, how- 
ever, lacks the ventral fossa. 

Fin-rays—first dorsal, II, 9; pectorals, 17-16; ventrals, 7-7. 





Fie. 12.—CoELORHYNCHUS TRIOCELLATUS. TYPE. 


The body is slender and comparatively strongly compressed ; its 
greatest depth is contained 1.9 times in the head; its width across the 
pectoral bases, 2.5 times, being equal to the depth of the body below 
the origin of the lateral line, or to the total depth of the body 
at a point twice the head’s length behind the tip of the snout; at that 
point the width of the body is contained 3.4 times in the depth. 
The dorsal contour is concave on the snout, but straight on the 
postorbital portion of the head, and horizontal on the tail behind 
the first dorsal fin. The snout in this species is diagnostically long, 
slender, and sharply pointed, with sides but little convex. Its pre- 
ocular length is contained 2.32 times in the head; the preoral length, 
2.45 times; its width opposite front of the orbits, 3.0 times. The pos- 
teroventral angle of the subopercle is produced backward into a 
pointed flap. Length of the orbit, 3.6 in head, 1.05 in postorbital, 1.6 
in snout; least interorbital width, 1.6 in postorbital; least suborbital 
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width, 2.5. The maxillary subtends the anterior two-thirds of the 
orbit; the length of the upper jaw is contained 4.5 times into the 
head. The villiform teeth, as usual, are in bands on the jaws; the 
outer premaxillary series is scarcely enlarged. The short barbel is 
. contained 5.7 times in the postorbital. Six branchiostegals; gill- 
membranes with a free fold. 

In the location of the anus this species occupies a position inter- 
mediate between that of C. notatus and that of C. sexradiatus, the 
distance from the center of the anus to the origin of the anal being 
contained 2.6 times in the distance between the anus and the base 
of the outer ventral ray; the latter distance is contained 1.1 times 
in either the postorbital or the distance from the ventral fin to the 
isthmus. 

A darkly pigmented and very narrow ventral fossa extends for- 
ward from the peritroct only to opposite the posterior ends of the 
ventral bases. 

The scales are in 54 series from the origin of the second dorsal to 
but excluding the lateral line scales. The spinous carinae on the 
scales of the body, 7 to 10 in number, are similar in strength to those 
of notatus, but bear 9 or fewer longer, sharper, and more curved 
spinules; these spinules are much longer, sharper, more slender, and 
more widely spaced than those of (. searadiatus. The squamation 
of the head is so similar to that of C. notatus that only the features 
apparently diagnostic need be described. The scales as a whole 
differ in bearing fewer carinae and fewer spinules. The acute dorso- 
terminal plate is much longer than in any of the preceding species, its 
length being contained only 2.9 times in the postorbital; its spinules 
are arranged in three series radiating from its tip, being much re- 
duced in size along the double median series. There are 6 scales on 
the ethmoid, 7 or 8 on the preorbital, series of the infraorbital ridge, 
and 9 on the mediorostral ridge. The median of the three spinous 
ridges on the occipital scute is the strongest; a scale nearly half the 
distance from the scute to the dorsal fin is enlarged and strengthened 
after a somewhat similar fashion. The median of the three series 
of scales between the occipital and postorbital ridges is enlarged. 
The anterolateral region of the snout is largely covered with prickles, 
leaving only a narrow naked groove lateral to the single series of 
scales bounding the median rostral row. In addition to these prickles, 
and to the longer dorsoterminal plate, the scales on the head of trio- 
cellatus differ from those of sewradiatus chiefly in bearing fewer and 
more divergent carinae. The underside of the head and the nasal 
fossa are completely scaleless.. 

The first dorsal spine is very short, stout, and sharp; the second 
is long and filamentous,’ being contained 1.12 times in the head (the 





1The fin-rays are probably shorter in the female. 


468 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


spine is broken at its extreme tip); the third ray is longer than in 
C. sexradiatus, being contained 1.21 times in the length of head. The 
base of the first dorsal fin is contained 1.2 times in the interdorsal 
space, or 1.4 times in the postorbital length of head. The second 
dorsal fin is rather low anteriorly, the first ray being contained 6.3 
times in the postorbital. The origin of the anal is anterior to the 
vertical from the middle of the interdorsal space. Pectoral fin, 1.6 
in head; outer ventral ray, 1.75;,second ventral ray, 2.85, reaching 
a little beyond the origin of the anal. 

The ground color is a little lighter than in sevradiatus or notatus, 
and much lighter than in maculatus or velifer. The dark shade of 
the belly extends from the anus to the isthmus and on the sides to 
above the ventrals. The blackish brown spot above the pectoral 
extends upward to the lateral line and covers six scale rows. A 
dusky region, of squarish outline, extends from the first dorsal for- 
ward to the occiput, and downward on each side to the origin of 
the lateral line; it bounds the upper anterior margin of the light 
area about the suprapectoral spot. A dusky area which extends 
downward and backward to the lateral line is separated from the 
spot by an interval shorter than in notatus (being but two-fifths as 
long as the head); a similar but smaller, and only faintly ocellated 
saddle, is separated from the first by an interval half as long as the 
head. <A black spot, located on the sides of the branchiostegal mem- 
branes, is separated from the free edge by a narrow whitish line. 
The opercle is dusky, with a small blackish spot near its angle. 
The first dorsal fin is dusky black only on the spine and on the 
distal portion of the anterior soft rays; it is whitish elsewhere. 
The second dorsal fin is light; the anal is dark anteriorly, especially 
toward the tips of the rays. The ventral fin is chiefly dusky, be- 
coming darker distally, blackish near its base, and whitish on the 
filament of the outer ray. The pectoral rays, with the exception of 
the uppermost two, are light. 

The differences between (. triocellatus and notatus may be summed 
up as follows: the body is more strongly compressed; the snout is 
much longer, narrower, and more acute; the dorsoterminal plate 
is much longer; the anus is more posterior in position; the spinules. 
on the scales of the body are longer; other differences exist in the 
squamation of the head and in the coloration. C. triocellatus dif- 
fers from sexvradiatus in several characters: the body is more com- 
pressed; the snout is longer, narrower, more acute; the anus is 
located farther forward; the ventral fossa is shorter; the pectoral 
and ventral rays are more numerous;,the coloration is more varie- 
gated; additional differences in squamation have been noted in the 
description. 
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Measurements in hundredths of length to anus (65 mm).— 
Length of head, 78; length of orbit, 22; postorbital length of head, 
23; least interorbital width, 14; least suborbital width, 9; distance 
pee orbit and margin of haere 253; length of ae 34; 
width of snout, 27; length of upper jaw, 18; length of barbel, S 
depth of body, 43; width of body across pectorals, 31.5; distance 
from origin of anal to center of anus, 9; distance from anus to 
base of outer ventral ray, 20; distance between ventral and isthmus, 
24; length of second dorsal spine, 69+; length of third dorsal ray, 
66; length of first dorsal base, 16; length of interdorsal space, 18; 
lenerh of pectoral, 49; length of outer ventral ray, 44; length of 
second ventral ray, 28. 

(triocellatus, in reference to the three ocellated marks. ) 


29. COELORHYNCHUS DORSALIS, new species. 


Type-specimen—Cat. No. 78219, U.S.N.M.; a male, 200 mm. 
long (extreme tip of tail broken off), 59 mm. to anus, dredged 
by the steamer Albatross at station 5329, in 212 fathoms, off north- 
ern Luzon, where the bottom temperature was recorded at 51.4° F. 

A single paratype, 155 mm. long to the end of its pseudocaudal, 
about 47 mm. to anus, was taken near the type-locality, at station 
5826; depth, 230 fathoms; bottom temperature, 55.4° F. 

This species is the only one of the C. notatus group known from 
off northern Luzon, and was not taken off southern Luzon, where 
C. velifer and macrolepis were dredged in abundance. 

Fin-rays—first dorsal, II, 8; pectorals, 17—17 (17—16 in para- 
type) ; ventrals, 7—7. 

In its form this species is somewhat more slender than usual, its 
greatest depth being contained 1.95 times in the head (1.88 times in 
the paratype) ; width of body across pectoral bases, 2.75 (2.6) times; 
at a point twice the length of the head behind the rostral tip the 
width of the body is just one-third of the depth. The dorsal contour 
of the snout is somewhat concave; that of the postrostral portion of 
the head is nearly straight, not being elevated at the occiput. The 
snout is long and diagnostically broad anteriorly, being especially 
wide between the comparatively prominent anterolateral angles, 
where the width is a little greater than either the orbital length or 
the length anterior to the angle on either side. The preocular length 
of the snout is contained 2.37 times in the head; preoral length, 2.7; 
width opposite front of orbits, 2.9 (2.8). The subopercle is produced 
backward and downward, from its lower angle, as a pointed flap. 
Length of orbit, 3.6 in head (3.7 in paratype) ; 1.1 (1.15) in postor- 
bital; 1.5 (1.6) in snout. Least interorbital width, 1.7 (1.6) in postor- 
bital; least suborbital width, 2.6 (2.7). The upper jaw, contained 
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4.15 (4.2) times in the head, extends backward almost to below the 
hinder margin of the pupil. The outer series of premaxillary teeth 
are scarcely enlarged. The free portion of the small barbel is con- 
tained but 7.2 (6.2) times in the postorbital. The gill-membranes 
cross the isthmus with a narrow free fold; six branchiostegals. 

The center of the anus is distant from the anal, the interspace being 
half the distance from the anus to the base of the outer ventral ray, 
a distance which is contained 1.2 times in that between the ventral 
and the isthmus, or 1.3 (1.4) times in the postorbital. There is no 
trace of a ventral fossa in front of the anus nor between the ventrals. 

The scales are smaller and more closely imbricate than in the fol- 
lowing species, there being 64 in a series from the origin of the 
second dorsal fin to the lateral line series. The scales are less strongly 





Fig. 18.—CorELORHYNCHUS DORSALIS. TYPE. 


spinous than in agus and macrolepis, but their carinae are more dis- 
tinctly developed, numbering 8 to 11 on each scale (5 to 7 in the 
smaHer paratype). Each of the carinae bears 12 or fewer short, 
sharp, close-set spinules directed backward, the last one projecting 
slightly beyond the margin of the scale. In general the squamation 
of the head is similar to that of notatus, sexradiatus, and triocellatus, 
but a few differences are apparent: the carinae on most of the scales 
of the head are similar to those of the body; they are usually more 
divergent, weaker, and smoother than in the preceding species. The 
dorsoterminal plate is shorter than in ¢7zocellatus but more prominent 
than in notatus and >sexradiatus; its dorsal length is contained 3.3 
_times in the postorbital (4.1 times in the paratype). Seven scales 
cover the ethmoid portion, and 10 or 11 (9) the preorbital portion 
of the infraorbital ridge. Over the mediorostral ridge there are but 
8 narrow scales, each more oval than in the preceding three species, 
and armed with spinous carinae radiating from near the center of 
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the scale. Between the occipital ridges the scales, in five series, are 
mostly little modified, but become reduced in size near the median 
occipital scute; this scute bears a strong median and a weak lateral 
keel; there is no second scute between this one and the dorsal fin; a 
scute near the origin of the lateral line bears a strong spinous crest, 
with a weaker ventral carina. The scales in the median of the five 
series between the occipital and the postrostral ridge series are 
markedly enlarged, some bearing as many as 13 divergent carinae. 
As in notatus and triocellatus, as distinguished from sexvradiatus, the 
fossa within the anterolateral margin of the snout is largely covered 
by prickles, leaving only a narrow groove along the outer side of 
those series of scales which bound on each side the median rostral 
ridge scales; the scales of these series are similar to those of preced- 
ing species, bearing an outer subparallel and an inner oblique group 
of carinae; posteriorly, small scales are inserted between the main 
series and the median rostral series. The underside of the head bears 
no scales. 

The first dorsal spine is short and strong; the second is long, 
and it terminates in a long filament; the third ray is as long as 
the snout plus the orbit. The base of the first dorsal is contained 
1.3 times in the interval between the dorsals, and 1.5 times in the 
postorbital length of the head; the second dorsal fin is rather low 
anteriorly. The origin of the anal fin lies below the anterior por- 
tion of the interdorsal space. The pectoral is contained twice in 
the head; the second ventral ray reaches the anal origin. 

As a wide sexual dimorphism was demonstrated in C’. maculatus, 
velifer, and sexradiatus as regards the length of the fin-rays, -a 
comparison of these characters is added, based upon the type, a 
male, and the paratype, a smaller female. Although the difference 
is less striking, it is probable that in this species, too, the fin-rays 
are longer in the male than in the female. 


Table of fin-ray measurements. 


Type Paratype 
(a male). | (a female). 








DORsAlispimeintoseadees sole Ge eee 2 eee cee oe aoe bee eee a oe Ce | 


| 0.9 152 
Pectoral finuinto ead | 2.22 ot cae tae sae genie saeaeteney eae ech e age ase 2.0 2.0 
Outemventraliraysintiowead = (peer e ne ee or es ae ee re enh mek tke. ys | 1.95 2.2 
Secondiverminalinay1MtO ead a seen see sg ee ee ye en ae noo A Roa eee | 3.15 3.3 





The ground color is ight, about as in (. triocellatus. The dusky 
shade of the belly extends forward to, or nearly to, the isthmus, and 
on the sides to above the ventrals, thus distinguishing this species 
from notatus and sexradiatus. The markings of the two specimens 
are not strong. The large spot above and behind the pectoral in- 
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cludes the first row and a half of scales above the lateral line, and 
covers eight oblique rows (six in paratype); this spot is ocellated 
by a wide lighter band, which is immediately preceded and followed 
by rather indistinct saddles, similar to those of related species. 
After an interspace three-fourths as long as the head, the dark spot 
is followed by the usual dark saddle, which in this species is quite 
indistinct. The head is lightly colored, with silvery reflections as 
on the sides of the body; the opercle is dusky; the margin of the 
branchiostegal membranes laterally is whitish. The buccal cavity 
and the upper two-thirds of the branchial cavity are lined with a 
dusky membrane; the parietal peritoneum is hight purplish brown, 
blotched with darker-and underlain with silvery. The first dorsal 
is mostly dark, but lighter near its base, and near the tip of the 
spine; the second dorsal is light; the anal fin has a dark margin, 
which is widest anteriorly. The pectoral fin is almost whitish, ex- 
cept on its upper margin; the ventral is dusky, with a blackish base. 

This interesting species is similar to the last one described, C. 
triocellatus, but differs notably in lacking the ventral fossa, in its 
plainer coloration, etc. It is also closely related to the next species, 
C. argus, from which it differs in the produced dorsal spine, in the 
broader snout with more convex sides, and in details in the squama- 
tion of the head. From both of these species, C. dorsalis differs 
also in its finer scales, there being 64 instead of 53 scales in a row 
between the origin of the second dorsal and the lateral line series. 

Measurements of type in hundredths of length to anus——Length 
of head, 76; length of orbit, 21; postorbital length of head, 24; width 
of interorbital, 17; width of suborbital, 9; distance from orbit to 
preopercular margin at angle, 28; length of snout, 32; length of 
upper jaw, 18; length of barbel, 3.7; depth of body, 39; width of 
body, 26; distance from center of anus to origin of anal, 9; distance 
from anus to base of outer ventral ray, 18.5; distance from base of 
outer ventral ray to isthmus, 22; height of second dorsal spine, 84; 
height of third dorsal ray, 51; length of first dorsal base, 16; length 
of interspace between dorsals, 20.5; length of pectoral fin, 40; length 
of outer ventral ray, 39; length of second ventral ray, 25. 

(dorsalis in reference to high dorsal fin.) 


30. COELORHYNCHUS ARGUS Weber. 


Coelorhynchus argus WerxBER, Fische der Siboga-Expedition, 1913, p. 161, 
pl. 4, fig. 4 and 4a. 

We hesitate to refer our specimens to C. argus, as certain discrep- 
ancies between them and Weber’s description are difficult to explain. 
The orbit is never quite as long as the postorbital length of the head, 
as we measure these parts, either in our specimens or in Weber’s 
figure, but his measurements indicate the reverse. The interorbital 
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in our material is always less than half the length of the snout, but 
to a variable degree. Weber? finds only 2 specimens out of 19 in 
which the snout is more than twice as long as the least interorbital 
space. These differences may, however, be due to different methods 
of measurement. The methods which we follow are clearly given in 
the introduction to our paper on Japanese Macrouroids.? (. argus 
ean not be identified with any other of the seven species of the C. 
notatus group, all of which are described in these pages. 


List of stations. 





Bottom | Number 





Albatross . Depth in H 
: Locality. tempera- | of speci- 

station. fathoms. ae prierist 

He 

DSS eDeuVveen bUMaS ANG WUZON 2.2.) sens seco clas orcs eee since esse 209 52.4 1 
pilosaChinases. Of, southern Wuzon st. s2e 5 a -eee e -e 177 52. 4 1 
ULE ese Le ee rae its oie enc a tale le cies Sates ci hieiee See esees P59 oceeeees2 1 
5265 |<.--- OS aa ts Tee eee ce meats at Sane Se oe Bee Se eer Sct A Soules ween = se 1 
D2OI ae iste LED eee orci eee a ea fapercle Mees tetor eacioriclete oa mrss ayesha Midi eva cisstetais = 8 
B2O84|aoeee DORE eRe Sete ee ene oe ees ee eine tte ete aes ise es es 140%) Seem 2 ster 2 
5421 | Between Panay and Guimaras Islands.................-.----- 159) Esse scene 1 
5247 | Gulf of Davao, southern Mindanao..........--.--.------------ Shh eassee cm 2 
DAE PINGAar OlOMS AROS same se ne come coerce: coeliac ee eames oe emia 232 ee 4 
Sigouleeeee Oa Pore Sem esee so ceiloe 2 ond ae cate aeote coe bers eclvaastite 161 57.4 3 








We have prepared a detailed descriptiou of our material : 

Fin-rays—first dorsal, II, 7 to 9; pectoral, 14 to 17; ventral, 7. 

The dorsal contour varies somewhat, that of the snout being more 
or less concave, while that behind the snout is more or less convex. 
Greatest depth of body, 1.85 to 2.0 in head; width across pectoral 
bases, 2.6 to 2.9, equal to, or somewhat less than, the depth of the 
body below the origin of the lateral line. The dorsal contour is not 
elevated at the occiput. The snout is narrow anteriorly as in notatus, 
sexradiatus, and triocellatus, its sides being quite evenly convex for- 
ward to just behind the produced dorsoterminal plate, the length 
of which is contained from 2.9 to 3.9 times in the postorbital. In 
some specimens the anterolateral angles of the snout are fairly 
prominent, while in others they are scarcely apparent. Preocular 
length of snout, 2.2 to 2.5% in head; preoral length, 2.4 to 2.9; width 
of snout opposite front of orbits, 2.7 to 3.05. The width of the snout 
at the posterior end of the ethmoid region of the infraorbital ridge 
is about equal to the length of the orbit, and is contained from 1.0 
to 1.25 times in the distance from that point to the tip of the snout. 
The subopercle has the usual pointed flap. The orbit is of rounded- 
oblong outline, its length being contained from 3.4 to 3.8 times in the 
head; 1.0 to 1.1 times in the postorbital length to the edge of the 

1 Doctor Weber has kindly reexamined his material as regards this and other points 
which were of interest to us. 

2Proc. U. S. Nat. Mus., vol. 51, 1916, p. 147: 


’ These measurements of the parts of the head were made on each of about 12 ‘speci- 
mens, in which the heads measured from 41 to 53 mm. 
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membrane at the opercular margin; 1.4 to 1.7 times in the snout. 
The least interorbital width is located above the front of the pupil, 
and is contained 1.5 to 1.8 times in the postorbital; the least sub- 
orbital width, 2.6 to 2.7. The upper jaw extends backward almost 
or quite to the vertical below the hind margin of the pupil, and 
is contained from 3.95 to 4.8 times in the head. Bands of fine teeth 
occur in the jaws; the outermost premaxillary series is somewhat en- 
larged. Barbel, 4.0 to 7.0 in postorbital length of head. Six branchi- 
ostegals; the gill-membranes have a free fold of variable width. 

The center of the anus les in advance of the origin of the anal 
fin a distance half to two-thirds that between the anus and the base 
of the outer ventral ray; the distance from anus to ventral is con- 
tained 1.25 to 1.5 times in the distance from the ventral to the 
isthmus, or in the postorbital length of the head. No trace of a 
scaleless ventral fossa can be found in specimens in which no scales 
are lost, but the scales are often fallen in an area before the anus. A 
gland-like body extends forward from the peritroct to between the 
ventrals, above the position occupied by the ventral fossa in those 
species in which the fossa is present; this organ is slender posteriorly, 
but widens anteriorly to an ellipsoidal form; its ventral surface is 
black, in strong contrast to its silvery dorsal face. 

The scales are less closely imbricate than in C’. dorsalis, they are 
constantly in 54 rows between the lateral line and the origin of the 
second dorsal. The scales of the body are moderately rough, being 
more strongly spinose than in C. dorsalis. Each scale is armed with 
5 to 10 well-formed, slightly divergent spinous carinae. The spinules 
are fewer than nine on each carina; they increase in size posteriorly 
on each carina, the last one projecting beyond the scale margin. The 
ridges of the head are rendered quite rough by scales armed with 
several carinae. Six or seven scales cover the ethmoid, and 9 to 11 
the preorbital portion of the infraorbital ridge. The dorsoterminal 
plate is of variable length and breadth, and is nearly smooth medi- 
ally; the ventroterminal plate is rough with. conic spines. 

The median rostral ridge is covered by seven to nine oblong- 
elliptical scales, on which the carinae radiate in all directions from 
a point near the center of the anterior scales, but from a point near 
the front margin of the posterior ones. The inner oblique group of 
carinae are obsolescent on those scales which form the series bound- 
ing the median rostral series. The character of the squamation: be- 
tween the occipital ridges in diagnostic of the species: from the end 
of the median rostral ridge backward for a distance equal to the 
vertical diameter of the orbit, the scales are similar to those of the 
body, but are rather smaller, and are arranged in five irregular rows; 
behind these there abruptly follows an area in which the scales are 
much reduced in size and armature; this area is followed by a cres- 


i i 
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cent-shaped naked region, with the convex side just in front of the 
occipital scute. This scute is less modified than in related species; it 
bears five to seven carinae not much stronger than those on the scales 
of the body; behind this scute the scales are rather small; a similar 
scute, even less modified, occurs in some specimens on the mid-dorsal 
line between the main scute and the origin of the first dorsal; a scute 
with a strong median keel is sometimes developed at the anterior end 
of the lateral line. The squamation of the region between the occi- 
pital and postorbital ridges also differs conspicuously from that of 
the other species: the lower two-thirds of this area is covered by 
two or three subequal rows of scales, bearing as many as 11 divergent 
carinae, while the upper third is covered by scales mostly of greatly 
reduced size. The region below the orbit and the larger part of the 
anterolateral region of the upper surface of the snout are covered 
by prickle-like scales. The under side of the head is wholly naked. 
The first dorsal spine is sharp; the second spine in some speci- 
mens ends in a short, fine filament; its length is variable, about 
equal to the postrostral length of the head. The base of the first 
dorsal is contained 1.3 to 1.7 times in the interdorsal space, and 
1.4 to 1.8 times in the postorbital length of head. The second 
dorsal fin is low anteriorly, its first rays being contained from 4 
to 6 times in the length of the orbit. The origin of the anal fin 
lies below the middle or the anterior half of the interdorsal space. 
The outer ventral ray ends in a filament, which, like that of the 
dorsal spine, is sometimes compressed distally. The second ventral ray 
reaches almost to the origin of the anal fin. The wide variation exist- 
ing in the length of the fin-rays is apparently not sexual, as was 
demonstrated in those species with elevated dorsals (as C. velifer). 


Table to show variation of fin-rays in male and female specimens.’ 





Males. Females. 
Secondtdorsalispinewnibead’s os. 25 see oe SS ode ee ee nen s IPD suO soe eee 1.6 to 2.0 
Third dorsal ray in head.-.......---.- Behe ee eee MeN Neen aero tomo Sane 1.8 to 2:2. 
Pectoralyiin an Hea tty mes cere re tye cee ore coe eee sete ojo batman te hecho PPAR ROO Veeao ie 2.1 to 2.65. 
Onteriventrall nay nthe dies sack cee =e ce eee aes sone eeeay Dall TORD:8 sre eee Db hOneeds 
SSCONGVEntralray NMR CAG: ciate te sere ah -eeee oS eos e cee s- S45 tO4 0S ea. 3.4 to 4.25. 








1Five males and four females were measured, including both sexes from southern 
Luzon and from off Jolo Island. 

The color of C. argus is more variable than that of any other 
species of the group examined. The ground color varies from light 
yellowish to dark brown. The region between the anus, ventrals, and 
isthmus is blackish. The dark specimens are from China Sea, 
while the lighter ones were dredged in the vicinity of Jolo Island, 
and in Davao Gulf, off the southern coast of Mindanao (other dif- 
ferences are not evident between the northern and the southern 
specimens). The dark markings are very indistinct in certain speci- 
mens, both of the light and dark types, while in others they are very 
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strongly marked. The spot behind and above the pectoral fin covers 
seven to nine oblique rows of scales, and extends upward to include 
one or two rows above the lateral line. This spot in some specimens, 
most notably in the young, is ocellated by a white ring, which sep- 
arates the spot from the dark squarish blotches extending forward 
and backward from the first dorsal fin. After an interspace about 
as long as the snout plus the orbit, the pectoral spot is followed by 
a dark bar extending from the dorsal downward and backward to the 
anal, and covering five to seven rows of scales. The sides of the 
head and body show silvery reflections. The branchiostegal mem- 
branes are mainly dark, but are margined with whitish. The linings 
of the buccal cavity, except about the mouth, and of the upper half 
of the branchial cavity, are dusky. The parietal peritoneum is 
light purplish brown, punctulate with black, and underlain by sil- 
very; the peritoneum is little darkened in young specimens. The 
color of the fins, like that of the body, is widely variable; the first 
dorsal is whitish or dusky, with the larger and distal part of its 
spine, and the smaller and distal portion of its soft rays, blackish ; 
the second dorsal is constantly hght, but the anal varies from dusky 
to blackish anteriorly, and from whitish to dusky posteriorly; the 
pectoral is whitish or dusky, the ventral dusky or blackish, with the 
filament of its outer ray whitish. 

This species probably never reaches a large size. Our largest 
specimen among 25 is a male, and measures only 65 mm. to the anus, 
while females measuring 54 to 64 mm. to the anus have their ovaries 
filled with ripening ova. C.argus is most closely related to C. dorsalis 
from northern Luzon, from which it differs in the larger scales, 
lower dorsal, narrower snout, and in details in the form and in the 
squamation of the head. 


\ 


Table of measurements in hundredths of length to anus. 




















ATORINOSS | StALLOMs sataeseeeec tect eee 5549 5549 5135 §112 5549 
Total length, in mm...... 186 171 1167 1187 117 
Length to anus in mm..... 59 53.5 54 65 30 
Lenpibvoi head agaist jaeareuascte te daeere: 8 87 81 78 81.5 78 
engtbiononbitsss2 aacece eee earns 21 22 23 23 24 
Postorbital length of head...............-- 24 23 24.5 25 23 24 
Widthiofinferorpitaleec ses 6 eee 16 14 16 1525 16 15 
Width of suborbitalsescsee-e sees ee sae 10 8.5 9 9 9 9 
Orbitto%prdoperclessias-2 =. eos ese eee 2Biaca| 25 26 28 25 26 
Eengthorsnoultc cae. cuits - a ctae teins seine 33 33.5 34 31 37 33 
enethvonMupperiawie see: a seeeree ete 20.3 18 19 20 18 19.5 
Depthtonhodycsancsee eae tee eee 46 39 43 42 41 40 
Wadihromood yes ee ee ae ee eee 31 30 32 31 31 28 
SATTUS TO ANG eee see aes noes ame ees 11.3 8.5 13 9 10.5 8 
ATS TOV ON ULSLS fee moe cco soon see ee eee 19 17.5 18 16 17 16 
Mentrall toiShimusass noes. aa eer cere 24 22 24 23 21 22 
Height of second dorsal spine...-......-.-- 46 52. 5 | 52 49 44 42 
Heightrorthind: dorsalitaye cas. -se seer es eo-leee en seine 46 AR al erak iets ic site 42.5 41 
Length of first dorsal base............-...- 17 15 14 16 14 16 
Length of interdorsal space..............-- 22 26 22 21 22.5 21 
LensthioL pectoral s sccaaeie see eee eee eee 36 36 38 36 32 34 
Length of outer ventral ray..-.........-..- 36 36 38 37 30 36 
Length of second ventral ray...........--- 20 21 22 21 21 19 





1A small pseudocaudal developed. 


(argus, in reference to the eyelike spots.) 
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31. COELORHYNCHUS MACROLEPIS, new species. 


Type-specimen.—Cat. No. 78220, U.S.N.M.; collected by the Alda- 
tross in 236 fathoms at station 5111 in China Sea off southwestern 
Luzon. -It is 143 mm. long to the end of a large pseudocaudal of 10 
rays, and 55.5 mm. to the anus. 


List of stations. 





| 
Depth | Bottom | Number 
AAS Locality. in | tempera-} of speci- 
station. fathoms. | ture. mens. 





This small and fragile species is represented in the collection by 
58 specimens, varying in length from 27 to 70 mm. to the anus; 18 
females, in which the heads measure from 41 to 52 mm., have ripe 
or ripening ova. It is one of the most distinct species of the notatus 
group, being distinguished from all of the others by its larger scales, 
and from those species without a ventral fossa in numerous other 
characters; the orbit is larger, the snout of different form, and the 
squamation different in many details. a 

Fin-rays—first dorsal, II, 9 (8 to 19 in paratypes) ; pectorals, 
17 (or 16) ; ventrals, 7 (constant). 

This is a slender form, with an arched dorsal contour more notably 
elevated than usual at the origin of the first dorsal fin. The greatest 
depth is contained 1.8 (to 2.0) times in the head; the width across 
the bases of the pectoral fins, 2.5 (2.4 to 3.00) times, being a little less 
than the depth of the body below the origin of the lateral line. In 
distinction from all other species of the notatus group, with the ex- 
ception of maculatus and velifer, the dorsal contour of the snout is 
almost straight. The suborbital and preorbital portions of the infra- 
orbital ridge are straight in outline; the ethmoid region is evenly 
convex. The width of the snout across its anterolateral angles is 
greater than the length of the snout before the angle. The dorso- 
terminal plate varies widely in its length, which is contained from 
3.0 to 4.3 times in the postorbital (3.7 times in the type). The sub- 
opercle ends below and behind in the usual pointed flap. The inter- 
orbital space is wider than in dorsalis or argus, and the suborbital 
is markedly broader. The maxillary extends backward a little be- 
yond the vertical from the middle of the orbit. ‘The teeth are villi- 
form on the jaws; the outer premaxillary series is scarcely enlarged; 
the barbel is short and slender. Six branchiostegals; gill-membranes 
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with a free fold. The center of the anus is in advance of its normal 
position before the origin of the anal fin, the interspace being con- 
tained 1.4 (1.0 to 2.0) times in the distance between the anus and the 
base of the outer ventral ray; the latter distance is contained 1.4 
(1.3 to 2.0) times in the interval between the ventral fin and the isth- 
mus, or 1.4 (1.8 to 1.8) times in the postorbital length of the head. 


Summarized table of proportion of parts of the head. 


Type- 


Variation. 
arlation specimen. 
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1 Measured in each case on 22 specimens, varying in length of head from 30 to 47.5 mm. (excepting case of 
barbel, measured in 16 specimens). Length of head in type-specimen, 44 mm. 

The scales, especially those on the head, are loosely imbricate; 
they are larger than in any other species of the notatus group, there 
being constantly but 4 or 44 in a series from the origin of the second 
dorsal to but excluding the scales of the lateral line. The scales of 
the body are about as rough as in argus or velifer, but.those on the 
head, especially along the ridges, bear longer and stronger spinules. 
On each scale of the body there are from 9 to 11 parallel rows of 
slender and usually long spinules, the arrangement of which is 
shghtly irregular as a result of the obsolescent character of the 
ridges along which the spinules are usually borne. The last spinule 
of each series often projects well beyond the margin of the scale. 
Six to 8 scales, studded with strong conic spinules, bound the eth- 
moid region of the infraorbital ridge; there are 8 to 11 scales on the 
preorbital section of the ridge. There are 8 (6 to 9) scales in a series 
along the superior rostral ridge; from near the anterior margin of 
each of these elongate scales there radiate backward several series 
of fine spinules. This median rostral series is bounded on each side 
by a single series of rather large scales bearing spinules in several 
series directed chiefly backward and inward, but not differentiated 
into two groups as usual in related species. The squamation of the 
region between the occipital ridges offers diagnostic characters: 
along the region vertically above the orbit there are three very regu- 
lar and parallel rows of scales similar to those of the body (in 
paratypes smaller scales are sometimes interpolated between these 
series, rendering the arrangement less regular) ; between the abrupt 
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termination of these series of scales and the occipital scute there is an 
area covered by prickles anteriorly but naked posteriorly. The oc- 
cipital scute, often double or even triple,‘ is armed by a strong 
median spinous keel and by a few weaker lateral carinae variously 
developed; no scute is present on the mid-dorsal line between the 
occipital scute and the dorsal fin, but there is a small scute just 
above the origin of the lateral line. The median of the 3 irregular 
series of scales between the occipital and postorbital ridges is en- 
larged only anteriorly. Except for the presence of a few scales 
posteriorly, the anterolateral region of the snout is wholly naked. 
There are no scales on the under side of the head. 

_ The first dorsal spine is stout and very short; the second spine 
is about as long as the first soft ray, and when unbroken at its tip 





Fig. 14.—CorELORHYNCHUS MACROLEPIS. TYPE. 


is about equal to the postrostral length of the head (often somewhat 
longer, sometimes slightly shorter). The base of the first dorsal is 
contained 1.6 (1.25 to 1.6) times in the interdorsal space, and 1.5 
(1.3 to 1.6) times in the postorbital. The origin of the anal lies 
behind the vertical from the middle of the interdorsal space. Length 
of pectoral, 2.15 (to 2.8) in the head. As in the case of C. argus, 
this wide variation in the length of the fin-rays appears not to be 
correlated with sex. The outer ventral ray is constantly shorter 
than in related species except argus, being contained 2.4 times in the 
head in the type and in most of the paratypes of either sex, but vary- 
ing from 2.25 to 2.6. The short second ventral ray fails to reach the 
anal, and is contained 3.9 to 4.4 times in the head. 

Coloration in alcohol.—The ground color is light, with more or less 
evident markings as in related forms. The abdomen between the 





1This degree of variation is apparently characteristic of this species. 
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anus and the ventral fins is blackish, but the region anterior to the 
ventrals is usually dark brown (or light brown). The usual round- 
ish spot above and behind the pectoral fin covers about seven oblique 
scale rows, and is ocellated with a lighter ring, which is preceded by 
an indistinctly darker squarish saddle just before the first dorsal fin, 
and followed by a similar saddle extending below the interdorsal 
space. Silvery reflections are seen on the sides of the head and body. 
The coloration of the head in general is light, becoming dark brown 
near the anterolateral angles of the snout, and blackish on the 
opercle. The buccal cavity is lined with purplish brown, without 
light margins about the gape; the branchial cavity is lined with 
brownish black, with a narrow light margin along the free edge of 
the opercular and branchiostegal membranes. The vertical fins are 
blackish, varying to light dusky; pectorals, light dusky; ventrals 
blackish, with a white filament. In the young the first dorsal may 
be whitish proximally, but black on the tips of the spine and the 
front rays. The tail of the young is crossed by bars which are wider 
than the light interspaces between them. 


Table of measurements in hundredths of length to anus. 


















Type. Paratypes. 
| 
FYING SURAT te oe a Saecorceeacusuaapedccpedacuscos 5111 5365 5111 5111 5111 
NOt ey ery ey Ean NN ete tale ares etete ale alo eat leet ater 1 143 164 Hos eerie 1104 
Length to anus in mm..:.......5.<...-..---.-------- 55.5 53 55 53 36 
Wength of head Sacre sects ree eter wel ee eae elena 80 82 81 82 81 
Wen et hot OrDitesn emcees ates a eel tae ta a 27 26.5 | 26 25 26 
Postorbital length of head........----------------+--- 23 21.5 | 23 22 22 
Width ofinterorbital.........-..--........---.------ 16 ip ll 17 16 16 
WAGtH ORSON DIG era ie onto cia ote ala olatntet ote mlalal oie latelm tele =r= le 11 11.5 10 11.5 ll 
Orpittoipreoperclemsesceser eee ae aries eee eee 25 26 26 26 27 
WenethiolsnOntes sce se= saeco ae ate 32 36 CO 35 36 36 
Length of upper jaw... mete 19 18 18.5 18.5 19 
Depth of body..---- 44 43 43 43 39 
Width of body.. 32 29 31 30 27 
Anus to anal....-- 12.5 Qe lr eet ree ete il 8 
Anus to ventral.... 17 a | eaiseietate 13 14 
Ventral to isthmus. . 23 22 26 22 23 
Height of second dorsal spine.....--.----------------|-----+-+-- 49 48 47 45 
Height of third dorsal’ray..-----...5.----------2--+---|---------2|220---2-- AGA IFe sensu emcees 
Length of first dorsal base. -...-...------------+------ 16 14 16 15 16 
Length of interdorsal space....--..-.----.----------- 22.5 21.5 | 26 23 21 
eneth of pect orale. eee eee eee ieee eel 38 34 39 33 33 
Length of outer ventral ray...---.-.----------------- 35 38 34 33 37 
Length of second ventral ray.-.-..------------------- 19 PR ac oeadocr 20 21 














1 A pseudocaudal developed. 


(macrolepis, in reference to the large scales characteristic of this 
species. ) 


32. COELORHYNCHUS CINGULATUS, new species. 


T ype-specimen.—Cat. No. 78221, U.S.N.M., a male, 136 mm. long 
to the end of a broken pseudocaudal, 56.5 mm. to the anus (about 
0.5 mm. of tip of snout estimated as broken off). The type was 
dredged by the steamer Albatross at station 5317, in the China Sea 
near Formosa; depth, 230 fathoms; bottom temperature, 50.6° F. 
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A single paratype was obtained: length, 148 mm. to end of in- 
jured pseudocaudal, 60 mm. to anus; A/batross station, 5325; lo- 
eality, China Sea off northern Luzon; depth, 224 fathoms; bottom 
temperature, 53.2° I; sex, female, with unripe ova in an elongate 
ovary. | 

Fin-rays—first dorsal, II, 8 (II, 9 in paratype); pectorals, 17 
(18) ; ventrals, 7. 

The dorsal and ventral contours of the slender body are long, even 
curves; the greatest depth is contained 2.2 times in length of head; 
the greatest width across pectoral bases is about equal to the depth 
below origin of lateral line, and is contained 2.8 times in length 
of head. The dorsal contour of the head above and behind the 
orbit is gently convex, while that of the snout is concave. The sides 
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Fic. 15.—COELORHYNCHUS CINGULATUS. ‘T'YPE. 


of the head are straight medially along the preorbital and sub- 
orbital portions of the infraorbital ridge, but the contour of the 
ethmoid portion of the ridge is doubly curved, being convex 
posteriorly, and concave anteriorly just behind the sharp, long, 
and slender terminal spine; the length of the dorsoterminal plate is 
contained 2.3 times in the postorbital (in paratype). The width 
of snout at front of orbits is equal to the length of the ethmoid 
region of the infraorbital ridge, and is contained 2.7 (2.85) times 
in the head. Preocular length of snout, 2.2 in head; preoral length, 
2.4 (2.3). The occipital ridges are subparallel anteriorly, but di- 
vergent posteriorly; the least distance between them is contained 
1.3 (1.4) times in the distance between their terminations, and is 
equal to the least suborbital width, each being contained 1.6 to 1.7 
times in the interorbital. The postorbital ridge is curved slightly 
upward anteriorly, sightly downward posteriorly. The lower sub- 
opercular angle is produced downward and backward into a long, 
blunt flap, in contrast with the more slender, pointed flap of the 
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preceding series of species. The orbit is small: 3.8 (4.1) in the 
head; 1.75: (1.85) in snout; 1.15 (1.25) in postorbital. The least 
interorbital width is contained 1.4 (1.5) times in the postorbital; 
least suborbital width, 2.2 (2.4) times. The upper jaw (4.5 and 
4.8 in head) extends just a little beyond the vertical from the 
hinder margin of the pupil; the teeth of the premaxillary are 
somewhat enlarged in an outer series. The barbel is short and 
very slender, 6 (5) in the postorbital; 6 branchiostegals; fold of 
gill-membrane very narrow. 

The anus is located immediately before the anal fin, well behind 
the vertical from the origin of the second dorsal. Its distance from 
the base of the outer ventral ray is notably longer than either the 
distance between the ventral and the isthmus or the postorbital 
length of the head, and is contained 2.6 times in the head; the dis- 
tance between the ventral fin and the isthmus is equal to the length 
of the orbit. The anus is preceded by a small scaleless black area, 
from which a black line extends forward to the oval ventral fossa, 
which is covered by very thin, smooth scales, and is located just 
anterior to the ventral fins; the fossa is one-third as long as the 
postorbital; the distance from the center of anus to the front of the 
fossa is half as great as the length of the head. Distance between 
outer ventral ray and isthmus, 1.25 in postorbital. 

Twenty-one pyloric caeca, shorter than the orbit (in paratype). 

The scales are well imbricate and of medium size; 5 (or 54) in 
a series between the front of the second dorsal base and the lateral 
dine (excluding the lateral line scales). Each scale of the body bears 
5 to 7 poorly developed, slightly divergent carinae, which are armed 
with six (or fewer) spinules near the middle of the scale, where 
they are strongest and most numerous; these spinules are sharp and 
slender, and are directed backward; the last ones project beyond 
the margin of the scale. The spinules on the scales of the head are 
in general similar to those of the body, but are strengthened moder- 
ately on the supraorbital, péstorbital, and occipital ridges; those on 
the snout and on the infraorbital ridge are characteristically small 
and suberect. The long, sharp dorsoterminal plate is armed by scat- 
tered spinules above, and by a marginal series (the strongest) on 
each side; the ventroterminal plate is armed by five series of spi- 
nules; the bases of the terminal plates are bounded by the first two 
scales of the 9 to 11 which cover the ethmoid region of the infra- 
orbital ridge; the preorbital region of the ridge is covered by 14 to 
17 scales in a single series, while the preopercular and suborbital 
regions, behind the posterior margin of the pupil, are covered by 
a double series; from this double series there extends forward, be- 
tween the scales of the ridge and the eye, a diagnostic row of modi- 
fied scales bearing two strong series of spinules. The median ros- 
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tral series consists of 9 (6) scales with strongly divergent, but not 
radiating, series of erect spinules; it is bounded on each side by one 
or two series of scales, which decrease in size anteriorly, and are 
armed with six or fewer subparallel series of spinules; these series 
of scales are separated by a narrow scaleless groove from the lat- 
eral regions of the snout, which are covered by small prickly scales. 
The scales along the occipital ridges bear a median spinous keel and 
a few lateral carinae, well developed anteriorly, but obsolescent pos- 
teriorly; the region between the occipital ridges is covered by 5 
irregular rows of scales, which are similar to those of the body 
posteriorly, but are smaller anteriorly. 

The occipital scute, barely apparent, is preceded by a small prickly 
area; a narrow scute, located just above the origin of the lateral 
line, bears a strong median spinous crest and one weaker ventral 
carina. A series of enlarged scales extends forward from the lateral 
line, each bearing 10 or fewer divergent spinous carinae, of which 
the median is the strongest; this series is separated from the post- 
orbital ridge by a series of scales like those of the body, and from 
the occipital ridge by two irregular rows of small scales. The scales 
on the opercles are like those of the body; those below the orbit are 
reduced in size. 

The under side of the head is wholly naked; the nasal fossa and 
the concealed portion of the skin over the shoulder girdle are almost 
completely scaleless. 

The interval between the dorsals is very short, only two-thirds the 
length of the first dorsal base, which is contained 1.8 times in the 
postorbital. Length of pectoral, 2.7 in the head (in paratype). 
The length of the filamentous outer ventral ray, which reaches to 
the origin of the anal, is contained 2.7 (2.65) times into the head; 
the inner ventral rays, which do not nearly reach the anus, are con- 
tained 3.7 times in the head. 

The ground color in alcohol is light brown, replaced by silvery 
white over the éntire region of the body cavity, with the exception 
of a dark bar joining the ventral bases, and crossing the black streak 
described in connection with the-anus and the ventral fossa. The 
under side of the head is light and punctuate; sides and top of head, 
grayish brown, shading to darker on the snout, especially toward its 
anterolateral margins, on the median rostral ridge, and on the an- 
terior and posterior margins of the nasal fossa. Two dark brown 
streaks radiate backward from the eye, the lower one extending to 
the angle of the preopercular ridge, while the upper one, more con- 
spicuous, extends horizontally backward, just below the postorbital 
scaly ridge, to the upper angle of the branchial aperture, where it is 
continuous with the dusky opercular blotch. The area around the 
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occipital seute is dark brown; a squarish dark blotch surrounds a 
small light median patch between the ends of the occipital ridges. 
The character of the highly variegated markings is similar in the 
two specimens, and is sufficiently well shown in the figure. The pos- 
terior portion of the tail is marked by a series of dorsal and anal 
blotches, extending from the fin bases almost to the lateral line. 
The first dorsal and pectoral fins are light dusky; the second dorsal 
and the anal are light except near their anterior ends; the ventral 
fin is dark, with a white filament. The buccal cavity is lined with 
dusky except near the gape; the upper walls of the branchial cavity 
are brownish black; the opercular and branchiostegal membranes 
are bordered along their free edge by a light streak; the parietal 
peritoneum is purplish brown underlain with silvery. 


Table of measurements in hundredths of length to anus. 












Type. |Paratype. 
Albatross station. -.-.-..- 5317 §325 
Total length in mm.... 1136 1148 
Length to anus in mm. 56.5 60 
Length of head......-.- i2so 70 
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\yVaohwev Gigi doe Sa sae coat oosn ease yo soe soScd aonb sSeosa Sse seco bhsosqoueSsenscenas 10 9 
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1 A pseudocaudal developed. 


C. cingulatus is a species not closely related to others found in the 
same or adjoining waters. It is probably most closely related to 7nno- 
tabilis, an Australian species with which it is compared in the pre- 
ceding key to the species of the genus. It also bears some resemblance 
to gladius, an Hawaiian species. 

(cingulatus, banded.) 


Subgenus OXYMACRURUS Bleeker. 
33. COELORHYNCHUS PLATORHYNCHUS Smith and Radcliffe. 


Coelorhynchus platorhynchus SmMiTH and Rapcrirre, Proc. U. 8. Nat. Mus., 
vol. 43, 1912, p. 188, text fig. 8, pl. 30, fig. 1. 


In order to present a thorough comparison with the two following 
species, we have prepared a supplementary description of this spe- 
cies, based upon the following material: 
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Albatross Depth | Bottom | Number 














: Locality. in temper- | of speci- 
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5ST eee Aigtes Seca eee Ce: eases ba aeee Si Be oda semen: 510 41.2 
1 Type. 


Type-specimen.—387 mm. in total length; 150 mm. to anus; 
dredged at Albatross station 5585. 
‘ Fin-rays first dorsal, II, 9; pectorals, 18 (to 16); ventrals, 7. 

The general form of the body is correctly indicated in the two type 
figures; the greatest depth of the body, at the posterior end of head, 
is contained 1.9 (to 2.1) times in the length of head to end of opercu- 
lar membrane. The greatest width of the body is contained 2.5 
(to 3.0) times in the head; the greatest width of the head is equal to 
its depth through the hind margin of the eye. Preocular length of 
snout, 2.7 (2.5 to 2.9); preoral length, 3.05 (2.9 to 3.3); width of 
snout across its base, 2.7 (to 2.5); width of snout at end of ethmoid 
region of the infraorbital ridge, into the distance from that point to 
the tip of snout, 0.75 (to 0.8). The occipital ridges diverge rather 
widely posteriorly; the least distance between them is contained 1.7 
(to 2.0) times in interorbital. Length of the orbit: 3.4 (3.35 to 3.6) in 
head; 1.25 (1.2 to 1.4) in snout; 1.2 (to 1.25) in postorbital. Least 
interorbital width, 1.6 (1.5 to 1.7) in postorbital; least suborbital 
width, 2.5 (2.4 to 3.0). Length of upper jaw into head, 3.85 (3.8 to 
4.1); the upper jaw extends from below the hind margin of the an- 
terior nostril backward to a vertical passing across the eye between 
its hind margin and the pupil. Branchiostegal rays, 6; the gill- 
membranes form a free fold across the isthmus. The free length of 
the barbel enters 4.9 (4.2 to 5.2) times into the postorbital length of 
the head. The lower subopercular angle is produced backward as a 
long narrow flap, which is curved slightly downward distally. 

Distance from center of anus to base of outer ventral ray, 2.15 (to 
2.9) in head; distance from ventral fin to isthmus, 3.2 (to 3.6) ; dis- 
tance from anus to isthmus, 1.3 (to 1.6). The anus is immediately 
preceded by a naked space about as long as the peritroct; above it, 
between the muscles of the body wall, there lies a flattened gland-like 
body which probably represents the structure described in some de- 
tail in other species; in color this organ is black below, and dusky 
above. 

Thirty-two pyloric caeca about as long as the orbit were counted 
in a paratype. 








1 Counted in all eight specimens, 
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The scales are large, in but 44 series from the origin of the second 
dorsal to but excluding the lateral line series; an additional series 
is inserted shortly behind the origin of the second dorsal. The 5 
to 7 widely divergent carinae on each scale of the body are armed 
with about 6 very strong, broad spinules, imbricate, and increasing 
in strength posteriorly, the last one often projecting a little beyond 
the margin of its scale; the spinules of the median series are often 
much larger than those on the lateral carinae. The scales on the 
spinous ridges of the head are greatly strengthened. The dorso- 
terminal and ventroterminal plates are armed by 3 to 5 divergent 
carinae, and are scarcely produced beyond the lateral contour of the 
head. There are 7 to 9 scales along the ethmoid portion of the 
infraorbital ridge on each side; the 9 to 11 scales on the preorbital 
portion of the ridge are largest below the front margin of the orbit, 





Fig. 16.—CorLORHYNCHUS PLATORHYNCHUS. TYPE, AFTER RADCLIFFE. 


and bear spinules mostly confined to their lower margins and to a 
single vertical series; the scales of the suborbital and preopercular 
portions of the ridge—that is, behind the vertical through the mid- 
dle of the eye—are arranged in two series; the distance between 
the end of the infraorbital ridge and the preopercular margin is 
contained 4 (3.5 to 5) times in the postorbital length. The scales 
between the orbit and the infraorbital ridge are small; those from 
the nasal fossa to below the middle of eye are irregular in position 
and somewhat strengthened, while those below the posterior half 
of the orbit, and backward to the preopercular ridge, are regularly 
arranged, and bear mostly a single spinous ridge directed backward 
and downward. <A series of 10 to 12 scales covers the median su- 
perior rostral ridge, extending backward to between the verticals 
from the front of orbit and the front of pupil; each of these quadrate 
scales is armed by 3 to 7 spinous carinae radiating outward and 
backward from the middle of its front margin. 

The occipital ridges are covered by modified scales in the form of 
elongate tubercles bearing one or two keels, which are armed by 
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strong spinules; the median occipital scute is also a strong tubercle, 
bearing a single spinous keel (three in one specimen) ; the scute may 
or may not be preceded on each side by a similar scale, or by a short 
naked region; from near the front of the scute five rows of scales 
diverge forward, confined posteriorly between the occipital ridges, 
but curving outward on the snout to bound the median series; these 
scales are mostly armed by a single, but sometimes by 2, 3, or even 4 
trenchant spinuous keels. The anterolateral region of the snout, 
within the infraorbital ridge, together with the lower portion of 
the nasal fossa, is covered by small scales with a single (more rarely 
several) spinous ridge, the height of which may exceed the length 
of the scale. The series of scales on the postorbital and the posterior 
half of the supraorbital ridges are similar to those of the occipital 
ridges; between the postorbital and occipital ridges the scales are 
little modified, usually bearing several carinae; those bounding the 
ridges are reduced in size, while those forming the median series 
are somewhat enlarged. The scales on the opercles and on the 
upper half of the cheeks in general are similar to those of the body. 
The underside of the head, excluding only the lips and the gular 
and branchiostegal membranes, is wholly covered by small scales, 
each of which bears a high spiny keel. 

In one paratype the outer ventral ray, reaching a little past the 
origin of the anal, is 0.53 of the length of the head (0.45 in type). 
Length of the pectoral fin, 2.0 to 2.4 in head. 

The color becomes darker on the belly and opercles. The linings 
of the buccal, branchial, and peritoneal cavities are wholly dark 
brown, with the exception of an indistinct light margin along the 
free edge of the opercular and branchiostegal membranes. 


Table of measurements in hundredths of length to anus. 
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(platorhynchus, in reference to the form of the snout.) 
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34. COELORHYNCHUS ACANTHOLEPIS, new species. 


Coelorhynchus platorhynchus form alpha Rapcuir¥F“, Proce. U. 8. Nat. Mus., 
vol. 43, 1912, p. 184, text fig. 9 (exclusive of the specimen from Albatross 
station 5111). 


Coclorhynchus japonicus WrBER, Die Fische der Siboga-Expedition, 1913, 

p. 163 (not Macrurus japonicus Temmineck and Schlegel). 
Type-specimen.—Cat. No. 78222, U.S.N.M.; 316 mm. long, 118 mm. 
to anus, from Albatross station 5587, off Borneo; figured by Rad- 


cliffe.2 
List of paratypes. 











Depth | Bottom} Length 
pres Loeality. in tempera-| to 
: fathoms.| ture. anus. 

Son. 

5587 ||) Vicinity (of Sibuko) Bay.) Borneo). 3oece- o-ae-e ee oie eee ean 415 42.3 ae 

ODS) eae GOs vais's saronie weno oe cies, ee eee ecet set welaeeree Sect seie 347 44 

5585 les oO se ec ceschisemseticeeee cians eee ee eee eee 347 dt 1 32 

1 About. 


In the following description comparison is made with C’. plato- 
rhynchus, certain details alike in the two species are omitted. After 
the various measurements and counts of the type, two additional 
measurements or counts, if different, are given in parentheses: first, 
of the paratype 113 mm. long to anus; second, of the specimen 59 
mm. long to anus; the smallest one, being in poor condition, is not 
included in the description. 

Fin-rays—first dorsal, IT, 9; pectorals, 17 (18, 18); ventrals, 7. 

The form of the head as seen from above is well figured by Rad- 
cliffe (see fig. 17). The depth of the body, 1.8 (1.9, 2.4) in head, is 
shghtly greater below the origin of the first dorsal fin than at any 
other vertical; greatest width of body, 2.4 (2.3, 2.75). Measurements 
of snout into head—preocular length, 2.6 (2.55, 2.4); preoral length, 
3.05 (2.9, 2.85); width across base of snout, 2.6 (2.6, 2.5); width 
across snout, at end of ethmoid portion of: infraorbital ridge, 0.8 
(0.8, 0.85) in length of snout before that point. Least distance be- 
tween divergent occipital ridges, 1.8 (1.6, 1.85) in interorbital. 
Length of orbit—into head, 3.4 (3.6, 3.4) ; into snout, 1.33 (1.35, 1.35) ; 
into postorbital, 1.15 (1.15, 1.05). Least interorbital width, 1.5 
(1. 6, 1.4); least suborbital width, 2.3 (2.25, 2.2). Length of upper 
jaw, 3.9 (3.9, 4.0); the upper jaw extends from below the anterior 
ed to behind the pupil. Length of barbel, 4.8 in postorbital 
(in largest paratype). 

Distance from center of anus to base of outer ventral ray, 2.65 
(2.8, 2.7) into head; distance between ventral and isthmus, 3.05 
(3.4, 8.4) ; distance from anus to isthmus, 1.5 (1.7, 1.6). 





1 Proc. U. S. Nat. Mus., vol. 43, p. 134, text fig. 9. 
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The scales are in 44 rows between the origin of the second dorsal 
and the lateral line series; an additional series is inserted shortly 
behind that point (the first rays of the second dorsal are broken 
off in the type). The spinules on the body scales are set along 4 to 
7 carinae’; these spinules are similar to those of C. platorhynchus, 
being strong, but somewhat weaker than in that species. The scales 
on the front half of the infraorbital ridge often have* about three 
series of spinules directed upward and backward; there are 8 scales 
on each side of the ethmoid region of the infraorbital ridge, and 9 
(8, 8) on the preorbital region, which is bounded above by a smaller 
but similar series subtending the front half of the orbit; the sub- 
orbital and preopercular portions of the ridge are cov aul by two 
series of similar scales; the distance between the end of the in- 
fraorbital ridge and the preopercular margin is contained 4.6 (4.6, 4.0) 
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Fic. 17.—COELORHYNCHUS ACANTHOLEPIS. TYPE. AFTER RADCLIFFE (‘‘ COELOR- 
HYNCHUS PLATORHYNCHUS, FORM ALPHA”). 


times in the postorbital. The median rostral ridge is covered by 11 
(10, 9) subquadrate scales with 5 to 7 carinae radiating from near 
the front margin of the scale. The scales of the occipital and 
postorbital series, like those of (. platorhynchus, bear but a single 
keel. The occipital scute has only a median spinous keel; it is pre- 
ceded in the two larger specimens by a short naked area, but in the 
smaller paratype by two similar scutes, one on either side. The 
scales along the supraorbital ridge are armed by numerous close-set 
spinules. The other scales on top of head are arranged as in C. 
platorhynchus, but are armed with 1 to 7 (usually several) carinae. 
The scales in the region between the occipital and the infraorbital 
ridges are in general similar to those on the body, but rather smaller ; 
a median series between the occipital and postorbital ridges is en- 
larged; the scales on the lower half of the cheeks, downward and 
backward from the eye, and those between the preopercular and in- 
traorbital ridges, are reduced in size and are usually armed only 
by a single keel. The anterolateral region of the snout, the nasal 





1In the two larger specimens; the scales are mostly lost in the smaller two. 
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fossa, the area between the orbit and the infraorbital ridge, and the 
underside of the head are completely naked. 

Length of first dorsal base, 1.6 (1.6, 1.9) in postorbital length of 
head; length of interdorsal space (1.8, 1.6) in postorbital Length 
of fin-rays in head—second dorsal spine 2.0+-1(1.7-+') ; pectoral fin, 
2.1+1 (2.0-++7) ; length of outer ventral ray, 2.4 (1.75, 2.5) ; length of 
inner ventral rays, 3.1 (in largest paratype). 

Coloration in aleohol.—Dark brown (as in platorhynchus), becom- 
ing blackish on the fins, belly, underside of head, and the opercle. 
The buccal, branchial, and visceral cavities are lined by dark 
brownish membranes; the light margin along the free edge of the 
branchiostegal membrane is indistinct. The color is lighter in the 
young, being grayish on the head. 





lic. 18.—CoELORHYNCHUS ACANTHOLEPIS. TYPE. 


Measurements of type in hundredths of length to anus (118 
mm.).—Length of head, 71; length of orbit, 21; postorbital length 
of head, 24.5; least interorbital width, 16.5; least suborbital width, 
10.5; distance between orbit and preopercular margin, 26; preocular 
length of snout, 28; length of upper jaw, 19; greatest depth of body, 
39; greatest width of body (across pectoral bases), 28; distance be- 
tween center of anus and base of outer ventral ray, 26; distance be- 
tween ventral and isthmus, 24.5; length of first dorsal base, 15; length 
of outer ventral ray, 30. 


35. COELORHYNCHUS CARINIFER, new species. 


Coelorhynchus platorhynchus form alpha Rapvciirre, Proce. U. S. Nat. Mus., 
vol. 48, 1912, p. 184 (specimen from Albatross station 5111 only, the type 
of OC. carinifer). 

Type-specimen.—Cat. No. 78223, U.S.N.M.; 332 mm. long to end 
of broken pseudocaudal, 128 mm. long to anus; dredged at Alba- 





1 Indicating a broken tip. 
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tross station 5111 at a depth of 236 fathoms, in the China Sea off 
southern Luzon. 

Fin-rays—first dorsal, II, 9; pectorals, 16; ventrals, 7. 

The form and outline of the body are like those of (. platorhyn- 
chus; greatest depth, about 1.8 in head; greatest width, across 
pectoral bases, 2.6; the greatest width of head is about equal to the 
depth of head at the vertical through the hind margin of the orbit. 
-Preocular length of snout, 2.65 in head; preoral length, 3.5, less than 
in C. platorhynchus or C. acantholepis; width of snout across base, 
2.6; width of snout at end of ethmoid portion of infraorbital ridge, 
three-fourths the length of snout before that point. Length of 
orbit, 3.7 in head, 1.4 in snout, 1.33 in postorbital; the orbit is thus 
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Fig. 19.—CoELORHYNCHUS CARINIFER. TYPE. 


somewhat smaller than in the two preceding species. The inter- 
orbital is markedly wider than in related species; its least width is 
equal to length of orbit, is contained 1.3 times in postorbital length 
of head, and contains the least distance between the divergent oc- 
cipital ridges 2.2 times; least suborbital width, 2.4 in postorbital. 
The upper jaw is longer and placed farther forward than in 
C. platorhynchus and C. acantholepis, being contained 3.55 times in 
length of head, and extending from before nostrils to just behind 
the pupil; length of barbel, 4.3 in postorbital. A triangular flap, 
shorter than in C’. platorhynchus, extends downward and backward 
from the lower angle of the subopercle. 

Distance from center of anus to base of outer ventral ray, 2.3 in 
head; distance between ventral and isthmus, 2.8; distance between 
anus and isthmus, 1.3. A naked space extends forward a short dis- 
tance from the anus, as in (.. platorhynchus. 

Scales large, in 5} series between origin of second dorsal and 
lateral line (exclusive). The scales are not smaller than in C. plator- 
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hynchus and C. acantholepis, in which but 4$ series occupy the space 
between origin of second dorsal and lateral line, the different count 
being due to the course of the lateral line, which in those two species 
rises on the trunk to the next horizontal scale row above the one it 
occupies on the tail. The carinae, numbering 7 to 10 on each scale of 
the body, are low, divergent ridges, bearing comparatively very weak 
spinules. The dorsoterminal plate is not prominent and is armed 
by about 8 rows of spinules; there follows, on the ethmoid portion 
of the infraorbital ridge, 7 scales on one side, 6 on the other; then 
9 (8) greatly strengthened scales with one or a few rows of spinules 
on the preorbital portion (in a single series); 6 (5) scales, still in 
a single series, cover the suborbital region of the ridge, and it is only 
upon the preopercular portion that the scales are in two series; 
the ridge ends in a sharp point located in front of preopercular 
margin a distance contained 4.7 (6.0 on right side) times in postor- 
bital. The area between the orbit and the infraorbital ridge is 
scaled; the portion below the anterior half of orbit with small scales 
bearing only a few spinules; the portion below posterior half of 
orbit and extending backward to the preopercular ridge, with scales 
small but much better developed than in the preceding two species; 
each one bears 2 to 6 divergent spinous carinae. Nine subquadrate 
scales, with several carinae directed outward and backward, cover the 
superior rostral ridge; these scales are bounded by a single series of 
scales with numerous carinae, outward from which a narrow groove 
runs forward to the naked anterolateral region of snout, as in (. 
acantholepis. The scales on the occipital ridge are rather weaker 
than in (@. platorhynchus, but are otherwise similar; most of them 
bear a single spinous keel; the postorbital and the posterior half of 
the supraorbital ridges are covered by scales quite similar to those 
on the occipital ridges. All of the spinules of the occipital scute but 
one are arranged along the median keel. The scales between the 
occipital ridges are armed by three to seven carinae, and are arranged 
in about five rows. The scales between occipital and postorbital 
ridges bear numerous carinae; these scales are enlarged in a median 
series; the scales on the exposed part of opercular bones and on the 
cheek behind the eye are similar to those on the body. The nasal 
fossa and the underside of the head are completely naked. 

Length of first dorsal base, contained 1.2 times in the interdorsal 
space and 1.6 times in the postorbital length of head. The first 
dorsal spine is short, the second almost as long as the postrostral 
length of head (contained 1.7 times in head); length of pectoral, 
1.9 in head; inner ventral rays, 3.6. 

Color, brownish, much lighter than in C@. platorhynchus and C. 
acantholepis; under side of head light brown (instead of blackish), 
the rami of mandibles, and the gular and branchiostegal membranes, 
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whitish. The fins are all dusky. The buccal cavity is lined with 
bluish black, becoming decidedly lighter near mouth; branchial 
cavity lined with brownish black, except on a narrow but abrupt 
whitish margin along the opercular and branchiostegal membranes; 
the peritoneum is dusky-purplish, underlain by silvery. 

The lighter color and firmer flesh of this species are characters cor- 
related with the lesser depth probably inhabited by it (as compared 
with C. platorhynchus and C. acantholepis). Other distinguishing 
characters are given in the key to the species. 

Measurements in hundredths of length to anus (128 mm.).— 
Length of head, 67.5; length of orbit, 18; postorbital length of head, 
24.5; least interorbital width, 18; least suborbital width, 10.5; dis- 
tance between orbit and preopercular margin, 27.5; preocular length 
of snout, 26; length of upper jaw, 19.5; distance from center of 
anus to base of outer ventral ray, 30.5; distance between ventral and 
isthmus, 24.5; length of first dorsal base, 15; length of interdorsal 
space, 17.5; length of second dorsal space, 38; length of pectoral 
fin, 34. 

Only the type is known. 


36. COELORHYNCHUS SMITHI, new species. 


Coelorhynchus commutabilis SmirH and RApcuLiFrFe, Proc. U. S. Nat. Mus., 
vol. 43, 192, p. 128 (part). 


List of stations. 
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Type-specimen.—Cat. No. 78212, U.S.N.M.,—263 mm. in total 
length, 102 mm. to anus; dredged at Albatross station 5621 on No- 
vember 28, 1909; 15’ N., 127° 24’ 35”” E.; 298 fathoms. 

The specimens vary in length from 37 to 162 mm. to anus. 

Fin-rays—first dorsal, II, 9 (8 to 10) ;+ pectorals, 17-18 (15 to 19); 
ventrals, 7. 

The greatest depth of body, contained 2.15 (1.8 to 2.8) times in 
length of the head to the angle of the opercular membrane, is located 





1 The counts and measurements in parentheses are of paratypes. 
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on the vertical passing through the origin of the first dorsal fin, from 
which point the contours of the body extend forward and _ back- 
ward in convex curves (more convex in some specimens than in the 
type, the larger specimens being decidedly more robust than the 
smaller ones). The ventral contour is gently curved. The greatest 
width of the body is contained 2.8 (2.4 to 2.9) times in the head; the 
greatest width of the head is equal to its depth through the hind 
margin of the orbits, except in very large specimens. The lateral 
outlines of the head are as figured for speeimens of C. commutabilis 
with long snouts.1 The dorsal contour of the snout is slightly con- 
cave. Measurements of snout in head: preocular length, 2.28 (2.05 
to 2.4) ; preoral length, 2.45 (2.25 to 2.9) ; width of base, at verticals 
from front of orbits, 3.1 (2.95 to 3.85); width at end of ethmoid 
portion of infraorbital ridge, 1.25 (1.1 to 1.83) in length of snout 
anterior to that point. The figures of (. commutadilis given by Rad- 
cliffe show the course taken by each of the spinous ridges of the head 
for this species as well; the occipital ridges diverge both anteriorly 
and posteriorly; the least distance between them is contained 2.05 
(1.6 to 1.9) times in the interorbital space. Length of orbit: 3.6 (3.4 
to 3.9) in head; 1.6 (1.5 to 1.9) in snout; 1.05 (1.0 to 1.3) in postorbital. 
Least interorbital width, 1.25 (1.3 to 1.6) in postorbital; least sub- 
orbital width, 2.35 (2.33 to 2.6). The upper jaw extends from below 
the posterior nostril to the vertical passing through the eye behind 
the pupils (to below the posterior orbital margin in the largest 
specimen) ; the length of the upper jaw is contained 4.05 (3.3 to 4.7) 
times in the head, being decidedly greatest in the largest specimens. 
Length of barbel, 3.6 (3.6 to 5.6) in postorbital. Six branchiostegals; 
gill-membranes with a narrow free fold. The lower angle of the 
subopercle is produced downward and backward into a pointed flap, 
lying just above the angle of the preopercle. 

The distance between the center of the anus and the base of the 
outer ventral ray is contained 4.0 (3.6 to 5.8) times in the head, 3.0 
times in the very large specimens; the distance is only a little shorter 
than the orbit in the type, but varies from decidedly shorter to about 
one-third longer than the orbit, being longest in the largest speci- 
mens. The distance between the ventral fin and the isthmus is con- 
tained 3.75 (2.7 to 4.0) times in the head; the distance from the anus 
to the isthmus, 2.05 (1.5 to 2.35) times. An oval or linear naked 
ventral fossa extends forward from the anus for a distance only as 
long as the peritroct. In the body wall between this fossa and the 
peritoneum there hes a gland-like body,? truncate anteriorly, black 
on its ventral surface and anterior edge, but silvery dorsally. 








1 Radcliffe, Proc. U. S. Nat. Mus., vol. 43, 1912, text figure 2 (p. 129) ; reprinted in 


this report as text figure 27. 
2 Dissected out in a paratype. 
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Pyloric caeca 21 in two paratypes of medium size, 19 in the largest 
specimen. 

The scales are relatively large, being in 44 (to 5) rows from the 
origin of the second dorsal fin to, but excluding, the lateral line 
series, in 54 series between the second dorsal and the end of the 

_ anterior curve of the lateral line, which is located behind the opercu- 
lar angle a distance two-thirds as long as the head; behind this point 
the number of scale rows dorsal to the lateral line again decreases. 
The scales of the body are armed with from 4 to 6 (3 to 7) strongly 

~ spinous carinae, the median one of which is strongest, being armed 
by about 4 spinules (6 in the largest specimen). 

Examined under the microscope, the structure of the scale is seen 
to be similar to that of other species in the genus. The small focus 





Fic. 20.—COELORHYNCHUS SMITHI. TYPE. UPPER LEFT HAND FIGURE REPRESENTS A 
LONGITUDINAL SECTION OF SCALE, TO SHOW STRUCTURE OF SPINULES. 


is surronded by fine, close-set circuli, which soon give place to coarser 
circuli, which are evenly spaced to the margin of the scale on 
all fields; they are parallel with the scale margin on the lateral 
fields, but may terminate on the basal margin at an obtuse angle, in 
which case the basal field is divided by a line along which the circuli 
of each side meet at an acute angle; the circuli on the apical field 
are perpendicular to lines drawn midway between the carinae. The 
structure of the spinules is indicated in the figures above. Their 
anterior and lateral edges appear as ridges, while the surfaces between 
these ridges are concave. In certain rather definite areas on the tail 
of a large specimen there occur scales which differ in certain features 
from normal ones; they are notably thinner, bearing rows of spinules 
which are more numerous and subparallel instead of divergent; 
their striae (circuli) are absent except near their margins. These 
scales are evidently abnormal and in all probability have been re- 
119404—20——_9 
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generated on an area where the scales had previously been lost by 
injury. In a former paper the authors described? in detail the 
occurrence, in Coryphaenoides (Nematonurus) pectoralis, of areas of 
scales bearing an increased number of parallel rows of spinules. On 
reexamination we find that these scales, too, are thinner than the 
normal ones and that they lack striae, except near their margins; it 
is evident, then, that these scales also are regenerated; this explana- 
tion accounts for the peculiarly inconstant location of the groups of 
such scales. 

The terminal rostral plate ends in a long, sharply acuminate, 
spine-like tip, behind which the plate is covered by several long, 
straight rows of small spinules; the following scales of the infra- 
orbital ridge are closely set with rather strong spinules; these scales 
are in two series behind middle of eye—that is, on the suborbital and 
preopercular portions of the ridge; the infraorbital ridge ends 
sharply a short distance before the preopercular margin, the inter- 
space enterring about 8 (7 to 9) times into the length of the post- 
orbital region of head. The scales below the orbit, in an area ex- 
tending forward to the nasal fossa and backward to the preopercular 
ridge, although small, are armed by several series of spinules directed 
downward and backward. The 8 (to 11) subquadrate scales cover- 
ing the median superior rostral ridge bear numerous series of spin- 
ules radiating from near the center of each; similar scales cover the 
supranarial and the anterior half of the supraorbital ridges; the 
posterior half of the supraorbital ridge and the occipital and post- 
orbital ridges are prominent, bearing elongate scales strongly armed 
by a single (or a few) series of strong spinules directed backward. 
The scales on the top of the head and on its posterior sides are little 
reduced in size, bearing several series of high, trenchant spinules; 
about five series occupy the space between the occipital ridges; a 
median enlarged series lies between the occipital and postorbital 
ridges, in advance of the lateral line. The median occipital scute 
bears 8 (to 5 in large specimens) spinous carinae; it is usually pre- 
ceded on each side by a similar scute; a scute with a strong median 
keel is located just above the origin of the lateral line. The scales 
on the anterolateral region of the snout are small, bear a few tren- 
chant carinae, and are separated by a narrow groove from the series 
of scales bounding the median rostral series. The lower half of the 
nasal fossa is scaled. The under side of the head, including the 
rami of the mandibles, is covered with very small scales, most of 
which bear a few spinous carinae directed backward. 

Length of first dorsal base, 1.7 (to 1.4) in interdorsal space and 
1.9 (1.8 to 2.25) in postorbital length of head. Length of fin-rays 








1Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 161-162. 
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in head—second dorsal spine, 2.6 (2.63 to 2.7); pectoral fin, 2.75 
(2.45 to 2.95), not notably shorter in large specimens; outer ventral 
ray, 2.65 (2.4 to 3.35), varying without apparent relation to the 
length of the fish; second ventral ray, 5.25 (4.4 to 5.3). 

Color, brown, usually darker than in C’. commutabilis,; it is darker 
above than below; the belly is sometimes dark; opercle with a dark 
blotch. The young have darker bars on the tail, the first being 
located below the front of second dorsal, the second being separated 
from the first by an interspace about as long as the orbit; these mark- 
ings are very faint in larger specimens. The fins are all dark. The 
lining of the buccal cavity is bluish black; that of the branchial cav- 
ity, brownish black, with an abrupt whitish margin on the opercular 
and branchiostegal membranes; the parietal peritoneum is dark 
purplish. 

C’. smithi is closely related to C. flabellispinis (Alcock), known 
from a specimen dredged by the /nvestigator at a depth of 719 
fathoms in the Arabian Sea. Certain differences, however, make 
the separation of the two imperative, as may be seen from the fol- 
lowing table: 








C. flabellispinis. C. smithi. 

Spinous carinae on scales........-- SiON OE Feiss ses seceseeecesete 3 to 7. / 
Py lOTICICACCAL RES -eaaepce eee cite AOU AO et Tae acts cee 19, 20. 
PecloralSsenseanee cases eeeecne = Decidedly shorter than postorbi- | Longer than postorbital. 

tal. 
Colonie pod y-2s-5=- ss=<2.5--s22e-5 Stonme-eray= cfs 250 - sotsnoacieere | Brown. 
Color of peritoneum..............- Silvery-Gray seeds. sasese oon eee Purplish-black. 
Npimlesionscales ca 5-4-2ees Ge cae | Judging from figure, much weaker;| Stronger; last spine or carinae 


occasionally the last spine of usually projects beyond margin 
one rib or more projects beyond of scale. 


the edge ofthe scale. 
Bar Delo acer ciscene ese acme hee Not much more than halfeye...... About one-third orbit or less. 
Onpithen sane eee era 1.8 in postorbital (measured on | 1.0 to 1.3 in postorbital. 


Alcock’s figure). 
Double scale row of infraorbital 
Mee Pepginnin eg. sean Behind front of orbit (figure)... ... Behind middle of orbit. 











We are far less certain as to Brauer’s? Macrurus (Coelorhynchus) 
flabellispinis. Most of his measurements and counts agree with those 
of C. smithi, and it is not unlikely that his specimens from the west 
coast of Sumatra are referable to that species. But Brauer has 
failed, as in other cases, to designate the locality from which his 
described and measured specimens came. He had other specimens 
from southern and northeastern Africa. 

The relationships of C. smithi with C. commutabilis are less in- 
timate. C. smithi has constantly larger scales; several carinae instead 
of a median keel on the scales of occipital ridges; browner and 





1 Alcock, Journ. Asiatic Soe. Bengal, vol. 68, pt. 2, 1894, pp. 123, 126; Illustrations 
of the Zoology of the Investigator, pl. 16, figs. 2 and 2a; Dese. Cat. Indian Deep-Sea 
Fishes, 1899, p. 107. 

2 Brauer, Die Tiefsee-Fische. 1906, p. 258. 
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darker color; more strongly curved body contours; a lesser distance 
between the anus and the base of ventral fin (except in largest speci- 


mens), etc. 


Table of measurements in hundredths of length to anus. 








Albatross: stations. =2 = s-jeeses acts s eee 
Totallengthin mim) = 4so5 sca ee ees sae 
eng thito anus im ie ae or ee eee 
Length of head s.- 32 ce.ceectsctae gecceber 
Length: OR OfDitiascea. «sates ne ite cee oe ae 
Postorbital length of head...............-- | 
Width ofinterorbitalss.-- seca eeeeeree= 
Width of suborbitialos: 22. see ea-2 =e cece 
Orbit to;preopercles22 See acer ee ence eee 
Length of snoutis: east sss2 esse ema = 
Length of upper jaw. .<-22s-<cses-- 25-655) 
Depth ofbody: = ssh. < secs .-ceseoee cee 
Width ofhodiy se-asceuss seme eee me eeee | 
Anus to:ventralscei i J:2 5s. scsn ce nceeeae ss 
Ventral toasthmuses-cee. soe cn cis cee selene 
Height of second dorsal spine........-..-..-- 
Length of first dorsal base.............---- 
Length of interdorsal space........-.------ 





Lenstholpectoraless. 2-4-5. ames acces 
Length of outer ventral ray.......-..-----| 
Length of second ventral ray......-...-.--- | 


1 Approximate, owing to broken tip of snout. 


Type. 


5621 


263 |... 


102 
80 
22.5 
23 
19 


Paratypes. 

5424 5424 5123 5621 5536 
in aia ieeis |haees aeteetete ss 290+ 220 84+ 
1162 151 126 83 37 
72.5 73 77 81 83 

18.5 19 20 21.5 22 
24.5 23.5 23.7 2A ti 24 
15.5 14.3 16 17.5 18 
9.5 9 9.3 Oxo} PS sete oes 
27 25 26 QO ale neotemere 
130 S155 33 39 38 
2a 19.7 20.5 20 18 
43 ca.40 39 Bf. fae Besar 
29 28 28 30) - Passslasaes 
24 25 21.5 19 15 
28 25 24 D1 aioe os 
Palas eet a wae ignasiaes SO less sees 
Soo 11.5 11.5 13 Mele a ye ticicte 
wears ats [ees aes oe 18 18 aenetwe tes 
27.5 25 26 27 26 
22 24 20 30.50|5 28s sacee 
16 TA senses once 15> Gules .cemeeee 











2To end of large pseudocaudal. 


(sméthz, named in honor of Dr. Hugh M. Smith, United States 


Commissioner of Fisheries. ) 


37. COELORHYNCHUS RADCLIFFEI, new species. 


Coelorhynchus commutabilis form beta SMITH and RapcuLirFEe (the type of 
form beta is chosen as the type of radeliffei), Proc. U. S. Nat. Mus., vol. 


43, 1912, p. 181, text fig. 4. 


Coelorhynchus commutabilis form gamma SMiTH and RADCLIFFE, Proc. 
U. S. Nat. Mus., vol. 43, 1912, p. 181, text fig. 5. 





t List of stations. 

Depth | Bottom | Number 
aie “Form.” Locality. in fath- | temper- | of speci- 

i oms. ature. mens. 
uF 

Oe aereae beta eee Of easternsMinGdorosesnsseeaee see asec eeeee 220 eeeeee coe e 1 
O221e Fase Belge se aeee Between Marinduque and Luzon.........-.---. 193 52.4 1 
52002 ows ||Saeecmeatees sea Off southeastern Mindoro..............-----.- 234 51.4 1 
Bota eee Bes oe eeeeee Near Marinduque tslandc- 2). 22 Seok Sele. OOS |Leprers Fes 2 
ee sabe gone Jacana Off Borcher Mindsana gee settee eee sere meee 21S Ree ee 12 
Oo itso ele | POCLE mae creme see Osc 52 eo Soa eee ek Bos se es 226 53.3 2 Type. 
Hos ssee DMT dee ee GOs iy eee ee ee ee en ee ee 290) || see ee a 1 
joa L es ciee Last es eke ee Between Cebu and Siquijor..................- 310 53.3 1 
5536...... (rain... ..__|}Between Negros and Siquijor..........-..--+. 279 53.5 2 
ES seems ee avererene a Between Negros and Siquijor...........--.--- 254 5aa5 1 
OPAC ERs IO E see ee uel Between Gillolo and Makyan Islands.......... ORR hh hoe 1 
5626 026-2 Deltas abe Between Gillolo and Kayoa Islands.........-. ZONA ES ase s9e 1 








1 One of these specimens is the type of form gamma. 








2 This specimen also the type of form beta. 
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Type-specimen.—Cat. No. 78224, U.S.N.M., 268 mm. in total 
length; 101 mm. to anus; from Albatross station 5503. 

The form called gamma was apparently distinguished from beta 
by its shorter, blunter snout. In the three specimens of gamma 
other than the type this difference is to be accounted for chiefly by 
the fact that the terminal spine has been broken off. We are not 
sure that the tip of the snout is broken in the type of gamma, which 
is the largest specimen known; it may be that the snout becomes 
blunter in very old individuals, or perhaps the spine in that speci- 
men had been broken off and had since healed over. The measure- 
ments are taken on this specimen with the assumption that the tip 
has not been broken off, and when different from others are given 
separately. 

The following description is based upon all of the specimens 
which vary in length to anus from 46.5 to 184.5 mm.; those charac- 
ters which vary with age are so noted. 

Fin-rays—first dorsal, II, 8 (rarely 7, sometimes 9); pectorals, 
17 (15 to 18) ; ventrals, 7. 

This species resembles (. smithi in its arched contours; the snout 
is slightly concave along its dorsal margin; the base of the first 
dorsal fin is oblique; the greatest depth of the body lies below the 
origin of the first dorsal fin, and is contained 2.0 (1.9 to 2.3; 2.6 in 
young) times in the length of head; the greatest width across the 
pectoral bases, 2.7 times (2.5 to 2.7; much narrower in young, 4.0). 

The snout is much longer in the young than in very large speci- 
mens, as indicated in the figures and in the following: 


Table showing variation of length of snout? with size. 














Paratypes. Tvpe. Paratypes. 

Lengtir fo anus iy mim. 46.5| 89 | 92 | 95 | 98 | 101 | 102 | 104 | 104 | 123 | 134.5 

(approximatein some). ‘ z 
Preocular lengths acon. ae 2.2 | 2.25) 2.35 | 2.5 | 2.6. | 2,47 NW 2, 82:4 | 2.5 2.7 | 2.75 
Preoralioneth =. .c2% .2-<cc-02e= == 2:35 | 2.6 | 3.0 Selalprs conor Sado oo lumen o-1 Sno | ated 
Width atibases 5. sae. ances 3.2 | 2.95 | 3.1 Be LES 2) | Be 20d ney OO [oe Lon lan canta 3.2] 3.05 
Width, at anterolateral angles in | 

length anterior thereto.......... AZ eles 2 1.2] 1.0 Aizen elt sme ale Opt) sel Ou ONS. 


1 Parts measured into head, except width at anterolateral angles. 


The form of the snout as seen from above is indicated by text fig- 
ures 23 and 24. The same figures also show the courses of the strong 
spinous ridges of the head; the least distance between the occipital 
ridges, which diverge a little in both directions, is contained 1.95 
times (to 2.1, 1.8 times in specimen 46.5 mm. long to anus) in the 
postorbital length of the head. The subopercular flap is rather ob- 
tusely pointed; its lower margin is nearly horizontal. The orbit is 
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large, as in C. smithi and other species, being contained 3.7 (3.4 to 
3.75) times in the length of head, 1.4 (1.2 to 1.7) times in the snout, 
1.2 (1.05 to 1.25) times in the postorbital. Least interorbital width, 
1.45 (1.35 to 1.55) in postorbital; least suborbital width, 2.65 (2.5 to 





Fig. 21.—CoELORHYNCHUS RADCLIFFEI. PARATYPE. ADULT. 


2.85). The size of the mouth is proportionately much greater in 
large specimens; the upper jaw extends backward from below (or in 
front of) the anterior nostril to below the hind margin of the pupil 
‘in the smallest specimens, but to below the hind margin of the orbit 
in the largest; its length is contained in the head from 4.4 times in 





Fig. 22.—CoELORHYNCHUS RADCLIFFEI. PARATYPE. YOUNG. 


the smallest, to 3.3 times in the largest, specimens; 3.8 times in the 
type, from 3.55 to 3.8 times in specimens from 90 to 110 mm. long to 
anus. Length of barbel, 3.4 (to 4.7) in postorbital. The teeth are 
villiform on the jaws. Six branchiostegals; gill-membranes with a 
very narrow free fold. 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 501 


The anus is located immediately before the origin of the anal fin; 
its distance from the base of the outer ventral ray is less than the 
distance between the ventral fin and the isthmus, and is equal to, 
or less than, the length of the orbit, being contained 3.7 (3.4 to 4.65) 
times in the length of the head; distance between ventral fin and 
isthmus, 3.1 (2.7 to 4.0); distance between anus and isthmus, 1.85 





e—_—_—_—_— I 
Fig. 23.—COELORHYNCHUS RADCLIFFEI. TYPE. AFTER RADCLIFFE (‘‘ COELORHYNCHUS 
COMMUTABILIS, FORM BETA ’’). 


(1.65 to 2.4). As in the foregoing species of the subgenus Oxyma- 
crurus, the anus is preceded by a short naked area, which lies just 
below the gland-like organ in the body wall. 
Pyloric caeca, 39 (in one paratype), shorter than the orbit. 
Scales large, in but 43 (or 4) rows from the origin of the second 
dorsal fin to but excluding the lateral line series. The numerous 
carinae, bearing many comparatively weak spinules, are highly diag- 
_nostic of the species. There are from 6 to 11 carinae on the scales 





Fig. 24.—CopLORHYNCHUS RADCLIFFEI. PARATYPE. AFTER RADCLIFFE (‘‘ CORLORHYNCHUS 
COMMUTABILIS, FROM GAMMA’’). 


of specimens more than 95 mm. long to anus, and from 5 to 8 in 
smaller specimens. The short and slender spinules lack the promi- 
nent ridges and concave surfaces as described for C. smithi; the 
spinules, furthermore, are more numerous than in that species, there 
being about 8 on each carina, as many as 6 in the specimen only 
46.5 mm. long to the anus (‘is the largest number of spinules in 
any series in the adult of C. smithi). The terminal rostral plates 
are each armed by about four long rows of spinules, which become 
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obsolete distally; the bases of the plates are bounded on each side by 
one or two scales. The infraorbital ridge is covered by two series of 
seales behind the middle of orbit. The ridges of the head are cov- 
ered by rather strong scales, mostly close-set with spinules; the 
occipital and postorbital ridges, together with the posterior half of 
the supraorbital ridge, are covered by strong scales bearing a few 
spinous keels directed backward; the scales on the median rostral 
ridge are oval or subquadrate in outline, and are armed by several 
series of spinules radiating in all directions from near the center 
of each scale. The occipital scute is provided with a strong median 
keel, and with two (one to several) carinae on each side; the 
median scute is preceded on each side by a weaker one; a similar 
scute is located just above the origin of the lateral line. The three 
to five rows of scales covering the region between the occipital ridges 
are armed by several high, divergent, serrated ridges. The supra- 
narial and medial rostral ridge scales are each bounded by scales in 
single series, separated from each other by a narrow groove; this 
groove widens forward and merges into a rather wide anterolateral 
groove, which, though parallel with the infraorbital ridge, is sepa- 
rated from it by a series of prickly scales; this naked area in the 
young occupies most of the anterolateral region of the snout, but in 
the largest specimens is reduced to a narrow groove. Below the orbit 
and in areas extending backward thence to the preopercular ridge, 
and forward to the nasal fossa, the scales are reduced in size and 
spination; the scales between the occipital and infraorbital ridges 
are otherwise similar to those of the body; the median of the three 
main series of scales between the occipital and postorbital ridges is 
slightly enlarged. The nasal fossa and the underside of the head are 
completely naked in all specimens. 

Base of first dorsal, 1.9 (1.3 to 2.2) in interdorsal space, about 
half postorbital length of the head; the second dorsal fin is weak 
anteriorly. The outer ventral ray is filamentous; it enters 2.85 (2.4 
to 3.2) times into the head} the second ventral ray extends to the 
anus. The anal fin is inserted a little in advance of the second 
dorsal. 

Color in alcohol, light brown, with silvery reflections on the lower 
sides; the head is lighter in general, but dusky on the opercles. 
Other specimens are very pale brownish on the trunk and tail and 
whitish on the head. The second dorsal fin is light; the filament 
of the outer ventral ray is whitish; the other fins are dusky, quite 
light in the more faintly colored specimens. The lining of the 
buceal cavity is dark, becoming lighter toward the gape in some 
specimens; that of the branchial cavity is blackish, with an abrupt 
whitish margin along the opercular and branchiostegal membranes ; 
the parietal peritoneum is purplish or brownish black. 
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C. radcliffei is apparently related, on the one hand, to C’. smithi 
and flabellispinis, and, on the other hand, to productus, anatirostris, 
and weberi. In addition to the characters given in the key, radcliffer 
differs from productus and weberi in the naked nasal fossa. Its 
relationships with commutabilis are more remote. 


Table of measurements in hundredths of length to anus. 


























PAIIDIELROSS SATION ene oa ms Senne cision le nieaisee me see 5502 15505 25503 5536 45537 
Motallerephasnam ents: ere seces csc sees Sa cece 347 3253 QERini|aseie2 shes 137 
Length to anusin mm................: 134.5 3102 101 95 46. 5 
Length of head........-.-.-- sat 72 276 iso 76.5 81 
WMenethiotorbites se. oe. 22 22.3 22 22 22 
Postorbital length of head. . 26.5 26 25. 5 25 22.5 
Widthlok Interopbitaley os cecse cc taceeicise ciocinise isc 17.5 17 17 16.5 16 
Width io suponrpltaleodeccsactccte cdaeetanccnecteas < 9.7 10.5 9 10 9 
OrbiTO PEBODELClOs sees ee semoe ce fice coe eo sencin = eins 30.5 329 27 27 26 
Menpthiohisnougess ashe so ssaee cee seeinsewcscoeaseee es 27 31 32 31 39 
ene th Ol Upper laws. so ese cs Seciene cscs sees css 23 22 21 20 18 
Dept hiolih ody. ss sess <p oee «hee ew see esse ee 38 40 39 34 32 
Width OL DOGVee remeron c oteacne ta tere neces soca 30 29 29 30 22 
ANTS forventralebucan seiceeue cist cosmic ae heck cee eee See 22 20.5 20 20 16 
MENETaLLOASUNINUS So cme e reie cicts celecioe oe side me sale 27 215 26 DOs O | amise sees 
Height of second dorsal spine 33 33 Sener Cems ots 
Length of first dorsal base. - 14 13 12 11 
Length of interdorsal space. 18 25 22 16 
Length of pectoral..-..-.-.. : 34. 6 30.5 30), > ||Peo Saeee 
eneth of outerwventral rayo 2-2-2 2s-2-nsce 3s oee ; 30 27 27.5 34 
Length of second ventral ray...........-.-.--------- 20. 5 18.5 AD taaN A. cscicaces 

1 See fg. 

2Ty 

e Two mm, added as an estimate of the length of spine broken from tip of snout. 

4See fig 


(radcliffei, named for Mr. Lewis Radcliffe, scientific assistant, 
United States Bureau of Fisheries, in recognition of his work on 
Philippine Macrouroids). 


38. COELORHYNCHUS WEBERI, new species 


Coelorhynchus commutabilis form eta SmMirH and RapctirFe, Proc. U. 8. Nat. 
Mus., vol. 43, 1912, p. 132, text figure 7 (including only the type-speci- 
men, which is figured; the two other specimens are typical of C. com- 
mutabilis, the scales having been lost from underside of head). 

Type-specimen.—Cat. No. 78225 U.S.N.M.; from Albatross sta- 
tion 5325, off northern ieee at a depth of 224 fathoms and a bot- 
tom temperature of 53.2° F.; length, 315 mm. to end of pseudo- 
caudal of 8 rays, 127 min. = ae 

Fin-rays—first dorsal, II, 8; pectorals, 18, ventrals, 1. 

The contours of the body are long, even curves; the base of the 
first dorsal is scarcely oblique. The greatest depth of the head is 
equal to its width; the greatest depth of the body is contained about 
2.3 times in the length of the head to the opercular angle; the greatest 
width, scarcely less, is contained 2.4 times in head; the tail is less 
strongly compressed than usual, its width being contained just 
twice in its depth at a point twice the head length behind tip of snout. 
The form of the head is well shown in figure 25, except that the pos- 
terior sides of the head are drawn as somewhat distended. The snout 
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is very broad, and by maintaining its width forward more strikingly 
than usually, renders the sides of the snout much more convex dis- 
tally than in other species with a similarly long snout; its preocular 
length is contained 2.25 times in head; its preoral length, 2.6 times; 
its width at base, 2.75 times in head, 1.2 times in preocular length; 
the width of snout at the end of the ethmoid region of the infra- 
orbital ridge is equal to the length of snout anterior to that point. 
The ridges of the head are prominent; the occipital ridges are but 
little divergent forward and backward; the least distance between 
them is contained 1.2 times in the distance between either their an- 
terior or posterior ends, and is just half the least interorbital width. 
The preopercular margin is denticulate; the subopercle is produced 
backward into a sharply pointed flap. The orbit is smaller than 
usual in this group, its length being contained 4.25 times in head, 1.9 
times in snout, 1.35 times in postorbital. Least interorbital width, 





Fig. 25.—CoELORHYNCHUS WEBERI. TYPE. AFTER RADCLIFFE (‘‘ COELORHYNCHUS 
COMMUTABILIS, FORM ETA”’). 


1.45 in postorbital; least suborbital width, 2.35. The upper jaw ex- 
tends from below the middle of anterior nostril backward to below 
the hind margin of orbit; its length is contained 4.05 times in the 
head; barbel, 4.2 in postorbital. Teeth villiform, in bands on jaws. 
Six branchiostegals; gill-membranes with a narrow free fold across 
isthmus. 

Distance from anus to base of outer ventral ray, two-fifths longer 
than orbit, contained 3.0 times in length of head; distance between 
ventral and isthmus, nearly one-third longer than orbit, contained 
3.35 times in length of head; distance between anus and isthmus, 
1.62 in head. 

Scales large: in 44 series between the lateral line and the origin 
of the second dorsal (excluding the lateral line series), in 5} series 
a short distance behind that point; the number then decreases pos- 
teriorly. Each scale of the body is well armed by from 5 to 7 
strongly spinous carinae. The spinules are long and strong, but 
not grooved and widened basally as in C. smithi (fig. 20); their 
number is 5 to 7 on the median carina, which is shghtly stronger 
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than the lateral ones; the spinules increase in strength and height 
posteriorly and are imbricate upon one another; the last one scarcely 
projects beyond the margin of the scale. The terminal rostral plates 
do not project strongly; they are rather bluntly pointed, and the 
series of spinules (6 dorsal, 4 ventral), by which they are armed, 
are extended forward to their tips; the length of the dorsoterminal 
plate is contained 4.6 times in the postorbital length of head; the 
plates are bounded on each side by an elongate scale, the first of the 
eight covering the ethmoid region of the infraorbital ridge on each 
side; these scales of the ethmoid region increase in size posteriorly, 
and bear 6 or fewer strong carinae directed upward and backward; 
9 scales, similarly armed, follow on the preorbital portion of the 
ridge, which then becomes covered by a double series of scales on the 





Fic. 26.—CoELORHYNCHUS WEBERI. ‘TYPE. 


suborbital and preopercular portions, behind the vertical from the 
middle of eye. 

The median superior rostral ridge is covered by 10 shield-shaped 
scales bearing at most 8 spinous ridges diverging backward and out- 
ward from the front of each; this median series is bounded on each 
side by a single row of well-armed scales; a series of smaller scales 
bounds the supranarial ridge scales, but the entire remaining antero- 
lateral region of the snout is completely covered by small, crowded 
scales, like those covering the lower half of the nasal fossa and the 
regiofi below the orbit extending backward to the preopercular ridge. 
The anterior half of the area between the occipital ridges is covered 
by five series of scales which decrease in size posteriorly and con- 
verge toward the median occipital scute, which, like the smaller 
scute preceding it on each side, is armed by a strong median keel. 
The supranarial and antorbital ridges, and the anterior half of the 
supraorbital ridge, are covered by scales bearing several divergent 
spinous crests; the occipital, posterior half of supraorbital, and 
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postorbital ridges, bear scales armed wholly or for the most part by 
a single strong spinous keel; a similar scale forms a detached scute 
at the origin of the lateral line. The scales on the opercles and on 
the upper half of the cheeks are similar to those on the body; the 
median series between the occipital and postorbital ridges is much 
enlarged. The under side of the head is completely naked, with the 
exception of a few scales below the preopercular angle, as described 
also for C. anatirostris, and as now noted by us in paratypes of C. 
productus; this detail of similarity confirms the other characters 
which indicate the close relationship between the three species. 

The first dorsal fin is high, the second spine being almost as long 
as the postrostral length of head; the first soft rays are a little 
shorter; the base of the first dorsal is contained 1.4 times in the inter- 
dorsal space, 1.8 times in the postorbital length of head; the first 
rays of the second dorsal are shorter than the pupil. The pectoral 
fin is decidedly longer than the postorbital length of head, and is con- 
tained 2.2 times in the head (tips of rays broken off). The outer 
ventral ray is filamentous, being about as long as the pectoral, and 
extending about to the anal fin; the second ventral ray does not reach 
to the anus, and is contained 4.0 times in the head. 

Color brownish in alcohol, becoming lighter ventrally. Fins dusky, 
excepting the filament of the first ventral ray. Mouth dusky within, 
becoming lighter toward the lips. The buccal cavity is lined with 
brownish black except along the whitish margin of the opercular 
and branchiostegal membranes; the parietal peritoneum is brown- 
ish black. 

C. weberi is closely related to two Japanese species,? C. anatiros- 
iris and C. productus, but is distinguished by the much smaller or- 
bit, and by the longer, broader snout; by the armature of the scales, 
there being more carinae than in C. productus, but fewer than in C. 
anatirostris, and by a few other details. 

Table of measurements in hundredths of length to anus (127 
mm.).—Length of head, 70; length of orbit, 17; postorbital length 
of head, 22.5; least width of interorbital, 15; least suborbital width, 
9.5; distance from orbit to preopercular margin, 24.5; length of snout, 
31; ae of snout, 25.5; length of the upper jaw, 17; length of 
bar bel, 5.5; greatest apa of body, 30; greatest width, across bases 
of ee als, 28; distance from center of anus to base of outer ven- 
tral ray, 93.5; distance between ventral fin and isthmus, 21.5; 
height of second dorsal base, 12.5; interdorsal length, 17.5; length 
of second ventral ray, 17.5. 

(weberi, named for Dr. Max Weber, in recognition of his work 
on the fishes of this and other families in the East Indian region. ) 





1See Gilbert and Hubbs, oe U. S. ‘Nat. Men vol. 51, 1916, Dp. 175. 
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39. COELORHYNCHUS COMMUTABILIS Smith and Radcliffe. 


Coelorhynchus commutabilis typical form SmirH and Rapciirre, Proc. 
U. S. Nat. Mus., vol. 43, 1912, p. 128, text fig. 2 (part). 

Coelorhynchus commutabilis form alpha SmirH and RavciirFFE, Proc. U. S. 
Nat. Mus., vol. 13, 1912, p. 130, text fig. 3. 

Coelorhynchus commutabdilis form delta SmrrH and RapcuirFeE, Proc. U. §. ; 
Nat. Mus., vol. 43, 1912, p. 132, text fig. 6. 


Coelorhynchus commutabilis form eta SmMirH and RApctiirre, Proc. U. S. 
Nat. Mus., vol. 43, 1912, p. 132, text fig. 7 (two specimens, exclusive of 


type). 


After having described C. commutabilis, Radcliffe proceeded to de- 
fine certain “forms,” differing from the typical specimens in the 
presence or absence of scales on the underside of the head, and in 
the form and proportions of the snout and orbit. The discovery of 
certain diagnostic characters, such as those we emphasize in the 
analytical key to the species, has led us to a different grouping of 
these variants. In order to indicate the relation between these 
“forms” of Smith and Radcliffe and the species, as we define them, 
the following comparative table has been prepared: 





Identification by Smith and Radcliffe. Present reference. 





Coelorhynchus commutabilis: 


Dasa Tate ee ae RE pee 8 fa ase Ne oe Sere me see oes C. commutabilis. 


C. smithi. 
OMGUOUD eee RE meee ae ee et et emcee a eee Seen eine ce pe aeemenene C. commutabilis. 
NH OTATIDEL (ns eS eae ee GN at See oe A Aico ne oN tate ayoraatemy aise e C. radcliffei. 
SLL ONINING ULI eee a eT mate ws mie Sake wale Sistee eis eins 2 <ion teaie Seieeis aac serials C. radcliifei. 
UOTIEAMILCT Re ees aria eee a ic se ee atelaeie we Risto a ee Se eetboee eee eens | C. commutabilis. 
C. weberi. 
Form ¢t@. ...------- +--+ +++ 2-222 eee rece seen reece eee ee sere sees eres Xe commutabilis. 





The statement that mutation has been demonstrated in this case? 
therefore appears to lose its significance. 


List of stations. 








Albatross ; Depth in| Bottom | Number) — ygentification by 
station. Locality. fathoms. Loa ar SDE Smith and Radcliffe. 
| 
Soe 
Sl2) || Vicinity of Jolo Island -- 2.225.222 4.52 SISter se tee 1 | Type, delta. 
ness |\-Palawan Passage =... se=2c cena 375 56. 4 1 | Type, commutabilis. 
94445) Offieasterm Luzons...é5-5-<22e225 2240 308 45.3 1 | Form eta. 
4852 | 2. Os eee ae oat mnt ee eee Oat | 383 44.3 1 Do. 
5589 | Near Sibuko Bay, Borneo.......-..--- | 260 45.7 1 | Type, alpha. 
5589 |....- COR Siccc2 = Son ie soe see eee nee 260 45.7 4 | Form alpha. 
5590 |...-- Owe se8s roe bisa. AF een ee | 310 44.3 1 Do. 
§590|2-52 CO eae eee eect ee eee 310 44.3 2 | Commutabdilis. 





This species, as we recognize it, is now redescribed in some detail. 
The description is based upon the type-specimen, 129 mm. long to 
anus, and is supplemented and verified in all points by an examina- 
tion of each of the other 11 specimens. 


1 See Radcliffe, p. 130. 
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The dorsal and ventral contours are long, even curves; the base of 
the first dorsal is scarcely oblique; the dorsal contour of the snout 
is but little (or scarcely) concave. Greatest depth of body, 2.2 
(1.8 to 2.3) in length of head to end of membrane at angle of 
opercle; the greatest width of the body or head is about equal to the 
depth below the origin of the lateral line, and about equal to the 
depth of the head at the vertical passing through the hind margin 
of the orbit. The form of the head and trunk is shown in figure 27, 
in which the width of the body is abnormally contracted, owing 
to the imperfect preservation of the type-specimen. The length 
of the snout is unusually variable in this species, so variable that 
Smith and Radcliffe separated out the short-snouted specimens 
as a distinct “form,” alpha (figure 29). That two distinct groups 
are not represented may readily be seen by an examination of the 
following table: 


Table of measurements of snout in C. commutabilis. 








Form Eta. | Typical. Delta. Alpha. 
fl | | 
Station oases. ease Se ee Pee ee emeee 54451) 53481 5590 | 5590 | 51721} 5590 | 55891) 5589 5589 | 5589 
Ox fii Gare seer ee vere Cee eee ee eee ae Ieee Dies teeters Te seert 28) | naan 29 iboats | sieieterre | sacs 
Preoculanleneth)2 eee cee access ese lseeoel leeeaon [ese erOomlenon a |[p2Our||-2oGo 2.62 | 2.7 | 2.67 
Preoralilengthi2ssees. se eee eee sane 2.6 | 2.75 | 2.75 | 3.2 | 2.9 | 3.0 | 3.1 | 3.1 | 3.0 | 3.1 
Wadthiat: base 2s.28 asics cemaceeas sete SUS 03525 |) oe 3.1 2.75 | 2.95 | 2.95 | 2.8 | 3.0 2.9 
Width at anterolateral angles?,._....... 1.1 11.2 | 1.15] 1.0 | 0.9 | 0.95] 0.85 | .09] .09] 1.0 
Orbit inisnouteeensssseeeee es eee | 1.6 1 1.6 1.65 | MEL |p tise! 1.35 | 1.35 | 1.35 | 1.26 1.3 





2 Mees einte Taisen of head. 
® Measured at end of ethmoid portion of infraorbital ridge, into length anterior to that point. 

The ridges of the head are covered by a single series of strong 
scales, excepting the infraorbital ridge behind the middle of the eye, 
where the scales are in two series. The occipital ridges diverge a 
little toward both ends; the least distance between them is contained 
2.2 (1.8 to 2.2) times in the interorbital width. The rounded margin 
of the preopercle is scarcely denticulate; the lower ventral angle of 
the subopercle is produced backward into a slender flap. The orbit 
is large, as usual in this group of species, but widely variable in 
size, being contained 3.9 (3.33 to 3.95) times in entire length of head 
and 1.25 (1.15 to 1.3) times in postorbital length of head. The 
variation in the size of the orbit’ is not correlated with the size of the 
specimens; the extremes are joined together by intermediate sizes. 
Least interorbital width, 1.38 (1.33 to 1.6) in postorbital length of 
head; least suborbital width, 2.9 (2.2 to 2.8). The upper jaw 
extends backward from below the anterior nostril (or immediately 
behind that vertical) almost (or quite) to below the hind margin 
of the orbit; the length of the upper jaw is contained 3.75 (3.35 to 
4.0) times in the head; barbel, 3.6 (3.5 to 6.0) in postorbital. Six 
branchiostegals; gill-membranes with a free fold across the isthmus. 
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Distance between center of anus and base of outer ventral ray 
decidedly longer than orbit, a little longer than postorbital, and 
contained 3.0 (2.4 to 3.0) times in length of head; distance between 
ventral and isthmus, also longer than the orbit, contained 3.25 (2.8 
to 3.4) times in head; distance between anus and isthmus, 1.6 (1.5 
to, 1.65). A narrow, naked fossa, which extends forward a short dis- 
tance from the peritroct, covers an elongate glandular organ. 





Fig. 27.—CoELORHYNCHUS COMMUTABILIS. TYPE. AFTER RADCLIFFE. 


Scales rather small, in 53 rows from the front of the second 
dorsal fin to but excluding the lateral line series; in 6 or 64 rows 
just behind the long anterior curve of the lateral line. The scales 
of the body bear usually 5, but varying from 8 to 7, carinae, which 
are armed by a series of spinules overlapping the margin of the 
scale; the median series is often enlarged. The spinules increase in 
size posteriorly on each carina, and are rather broad at their base, 
approaching in their structure those described and figured for @. 





Fic. 28.—CoELORHYNCHUS COMMUTABILIS. AFTER RADCLIFFE (‘‘ COELORHYNCHUS 
COMMUTABILIS, FORM DELTA’’). 


smithi (fig. 19). The terminal rostral plates vary: greatly in their 
length, strength, and spination. The occipital and postorbital ridges 
are covered by scales armed chiefly by a single spinous keel (by 
several carinae in C. smithi) ; the scales on the remaining ridges of 
the head bear numerous spinous carinae; those on the median ros- 
tral ridge radiate from near the front of each scale (from near the 
middle of the scale in (. radcliffei). The scales on the top of the 
head are not greatly reduced in size, and bear several spinous 
carinae; the scales covering the anterolateral region of the snout, 
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the lower half of the nasal fossa, and the region below the orbit, 
extending backward to the preopercular ridge, are reduced in size, 
but usually bear divergent ridges; the five series of scales between 
the occipital ridges converge backward toward the median occipital 
scute, which is variously armed by a single median keel or by 
several divergent ridges; a somewhat similar scute is located at the 
origin of the lateral line. The scales between the occipital and post- 
orbital ridges are in about five series, and bear several carinae; 
those scales forming the median series are markedly enlarged, those 
in the next series below the median are scarcely reduced, those in 
the first series above the median are small, those in the two or three 
other series are reduced in size. In C. japonicus the scales of the 
head are quite different; they are smaller, as a rule, and even in 
specimens considerably larger than any known of C. commutabilis 
mostly bear only a single spinous crest, except on the scaly ridges 





Fic. 29.—CorELORHYNCHUS COMMUTABILIS. AFTER RADCLIFFE (‘‘ COELORHYNCHUS 
COMMUTABILIS, FORM ALPHA’’). 


and in the median series between the occipital and postorbital ridges. 
The underside of the head in both species is constantly covered by 
small scales. 

Pyloric caeca, 20 in one specimen, 28 in another (50 were counted 
in a specimen of C. japonicus): 

The height of the second dorsal spine in contained 2.1 (1.85 to 2.1) 
times in length of head; its length when laid out on the head from 
the opercular angle extends forward to the front of pupil (in para- 
types varying forward and backward from that point a distance 
almost as great as the diameter of the pupil). The length of the 
first dorsal base is contained 1.63 (1.85 to 1.75) times in the interval 
between the dorsals, and 2.1 (1.7 to 2.1) times in the postorbital . 
length of head. The outer ventral ray, ending in a slender filament, 
is contained 2.65 (2.1 to 3.0) times in head; the second ventral ray, 3.7 
to 4.35 times, not reaching to the anus. 

Color in alcohol grayish brown, of varying shade, becoming 
lighter below; darker and less silvery than in @. radcliffei, less 
brownish than in C. smithi. The fins are blackish, varying to light 


PHILIPPINE MACROUROID FISHES—-GILBERT AND HUBBS. 


511 


dusky; the outer ventral ray is dark or whitish. The buccal and 
branchial cavities are wholly lined with bluish black, except along 
the narrow margin of the opercular and branchidstegal membranes; 
the parietal peritoneum is brownish black. 

Although certain rather wide variations are apparent, we have 
little doubt as to the unity of this species as we now define it. 


Table of measurements in hundredths of length to anus. 











Albatross station 
Total length in mm 
Length to anus in mm 
Length of head 
Length of orbit 
Postorbital length of head 
Width of interorbital 
Width of suborbital 
Orbit to preopercle 
Length of snout 
Length of upper jaw 
Depth of body. 
Width of body.. 
Anus to ventral... 





Ventral to isthmus 


Height of second dorsal spine... . 
Length of first dorsal base 
Length of interdorsal space 
Length of pectoral 
Length of outer ventral ray 
Length of second ventral ray 


eee ee ee et ee ee ee er ee eee eee eee eee eee 





Type Typical | Type, 
ESEE- delia, form. alpha, Ao 
Bee aaa soem sete ate 5348 5172 5590 5589 5590 
Been tierce eee sia 320 S00 Ae saee <del eb oRONt 267 
See sae ee went rten te 129 106 116 105 103 
Re ea ee eee eae 74 74 73 72 71.5 
Beha sae eee ee 19 21.5 19 21 21 
eee eee eee 25 24 25 25. 5 24 
eae see aap ere 17.5 16 16.5 17.5 17 
epee ee ee ee amie eee ener 8.5 11.5 9.5 9.5 9 
arene an canara eee cece ac eect cea. 26 26 2h. | 26 26.5 
31.5 30.5 30. 5 | 27 28 
Beane eee eee eee cnr 19.5 18.5 21 20 20.5 
Seam ominee eR ont ele ate 34 39 34 37 35 
ER oe ts ose beet ces accent oa 33 rf 30 30 
seen 24.5 25.5 26 27 25.5 
Seeete 23 22 23.5 | 22 26 
Sasa ee BOs sot cae oes | ae acc gene erases 33.5 
Si ata le ete eae atte erat 12 13 13 14 12 
eee ee ee eee 19.5 18 19 22.5 23 
Boek pee ee ee =a 31 32 leans os 34 30 
See ase ste eet ere ela rat 28 29.5 27 34 See eee 
Be ee eee ee eee ee 19.5 16.5 22 18.5 














(commutabilis, in reference to the supposed mutants, or “ forms,” 
which were originally confused with this species.) 


40. COELORHYNCHUS MACRORHYNCHUS Smith and Radcliffe. 


Coelorhynchus macrorhynchus SMITH and RADCLIFFE, Proc. U. S. Nat. 
Mus., vol. 43, 1812, p. 127, pl. 29, fig. 1 (not Coelorhynchus macrorhyn- 
chus Weber, Fische der Siboga-Expedition, 1913, p. 162, pl. 4, figs. 2 
and 2a; also p. 671). 


Albatross 
station. 


5111 


5574 
5575 
5587 


List of stations. 





. Bottom | Number 
Locality. perinin tempera- | of speci- 
s ture. mens. 
porte 
China. Seat off. southerm Dauz0ne. cece eset see: ae oo oan aes sel a P36 le ete ks 6 
Verde Island Passage, southern Luzon.......................- NSO" (eee Type. 
INOrIn Of Da wi Lawl. St Saco Stueheecea bases seesee ec see eens SAO eS eee 1 
ISGELHOMDAWIEAWIs wac.c2 sone fas soe Seem ee cee nom aee creas 315 52.3 1 
Micinity.of Sibpko Bay, ‘BORDCO...ae ss-c-- caer saber s=seee ne 415 42.3 1 


. We present the following notes and measurements based upon four 
small paratypes from Albatross station 5111. 

Scales in 54 series from origin of second dorsal to but excluding 
the series perforated by the lateral line; the series midway between 
the occipital and postorbital ridges is enlarged; the spinules on 

119404—20——_10 
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the scales of the median rostral ridge are in rows radiating from 
near front of scale; the lower half of the nasal fossa is scaled. 
Second dorsal, proximal part of first dorsal, and pectorals light. 

Traces of vertical bars can be seen on the small specimen from 
station 5587. 


Table of measurements of paratypes in hundredths of length to anus. 











Albatross, Station 225 cin2o8 Ss opin oietintele ons ssolo see cieislseslenie wisteisioe 5111 5111 5111 5111 
Total length:in’ mm? 5-3. cticn. es eco tees cee as ae eee meees - 1 187 1213 1 202 1150 
Lengthitoanusimmm So sane Soc oaace cecbe cae eeecnoecctane 82 88 80 66 
Length of head yes coe Sele See eee cee ae sesoe ee een ece 82 83 83 - 82 
Length of Orbits esose ce Se ceaees 18 18 18 18 
Postorbital length of head..... 23.5 24 24 23 
Width of interorbital.......... ee Ea Nees 14 14 13.5 ws 14 
Width of suborbital............... 7.5 8 7.5 8 
Orbit; to preopercles - <5 /Ssose< dee dee ee ee en dees seine ce semis 24 26 26 24 
Length of snowti ites t- sacen doce ces cc. seine wae ma ninitee Seabee oe 41 41.5 41 Se 41 
Length of pee JAW Set Bue Pas hE os itocisc dope empe meee 18.5 18.5 18 18 
Depth of bodys 52 ssc Ss teers owes see sis wee ae Se oe aces deeee 32 32 32 29 
Width of ody BD ofala coyote Tosa oro ierala ate eee Neate os erate O seiee ee ee rain eaten 24 27 25 25 
Anus: toiventral. oc. 2csactse fees occ cuitceeehen ee acetone eee see ube 17 18 16 17 
Vientraletojisthmus 3 jo 8se ao ete tera ee cece cen aniere seen ee 20 21 20.5 18 
Length ofsfirstdorsal bases. a Jcose ceo cece cos eeaseeeeneee 10 10 10 11 
Gengthrofinterdorsalispacein.-seseeeeeeees seen esac one ee 17 17.5 17 16 
Henethofipectorall:. cscs sce cone ae ose aes aha pence asus 23 26 25 25 
Length! ofouter ventraliray, sess ece cee os hee cena teens aeeiee 22 24 23 26 
Length ofisecondiventralinayccesc cb «ss ceectoc es sesieieeriee seie| eer aeeisine 14 14a | Boeeeieicts 





1 Pseudocaudal developed. 


(macrorhynchus, in reference to the long snout.) 


41. COELORHYNCHUS ACUTIROSTRIS Smith and Radcliffe. 


Coelorhynchus acutirostris SmrrH and RapciiFFe, Proc. U. S. Nat. Mus., 
vol. 48, 1912, p. 134, pl. 30, fig. 2, text figure 10. 

This small species is one of the most distinct in the genus; its 
position in the subgenera into which we have divided Coelorhynchus 
is quite uncertain. The divergence of the spinous carinae on the 
scales, together with other characters shared in common with the 
species having that type of squamation, have influenced us to place 
it in the subgenus Oxymacrurus. In the quincunx arrangement of 
the spinules on the scales of the head and the bluntness of the sub- 
opercular flap the species bears some resemblance to those of the 
subgenus Quincuncia. Its close resemblance to C. (Paramacrurus) 
gladius of the Hawaiian fauna may indicate a close relationship 
with that species, as Radcliffe has already pointed out. It resembles 
C. gladius in the excessively long, pointed snout; in the two ventral 
fossae, one before the anus, the other before the ventral fins, and in 
the squamation of the head. In addition to the details enumerated 
by Radcliffe, C. acutirostris differs from C. gladius in having the 
spinules on the scales of the head arranged in quincunx order; the 
spinous carinae of the body scales decidedly divergent instead of 
parallel; in the lower first dorsal fin; and further in certain details 
of proportions, as indicated in the tables of measurements, and in 
certain other details mentioned in the following description of this 
species. 
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List of stations. 





ottom | Number 








Albatross ° Depth in : 
: Locality. ‘on era- | of speci- 
station. y | fathoms. toe net 
me 
Waive etween. Cebu andsB oho. so. sacc sc ose te eee eee Sao 165 54.4 1 
5418) |Soc55 CORR eaten enta ca ai es oe SNe Rae Ee See mee OM cent | 159 54. 4 Type. 
5516 oes ue iaeun Mnadanee: Oui Hea Aa ota: SRE eo ee 175 54.3 1 
5517 RRO sero eco ene cis soar cc SS bee oe ee ant SORE Sa mane een all 169 54.3 1 


In addition to the color marks described by Radcliffe, a dark streak 
extends along the anterior half of the tail immediately above the 
lateral line. The opercle is dusky, and a dark streak lies just below 
the postorbital ridge. 

Scales in 5 series from origin of second dorsal fin to, but excluding, 
the lateral line scales; in 6 series behind anterior curve of lateral line. 
The 5 to 7 series of short, robust, suberect spinules on the scales of 
the body, moderately divergent posteriorly, become strongly di- 
vergent toward the head. The scales of the head, much as in the 
species of the subgenus Quincuncia, bear numerous suberect spinules 
arranged usually in quincunx order, but sometimes in divergent or 
stellate series. The sharply acuminate tip of the snout is covered by 
a spinigerous plate above and below; the length of the dorsoterminal 
plate is about two-thirds that of the orbit (the two measurements are 
equal in C. gladius). These terminal plates are bounded on each side 
by a narrow scale, followed on the ethmoid region of the infraorbi- 
tal ridge by six scales; the suborbital and preopercular regions of the 
ridge are covered more or less irregularly by two series of scales; 
the ridge ends sharply just before the margin of the produced pre- 
opercular lobe. The subopercle is produced backward, behind the 
upper margin of preopercular lobe, into a very obtuse, short flap, less 
prominent than in any other species of either Paramacrurus or Oxy- 
macrurus examined. A long, narrow, scaleless groove, more promi- 
nent than in C. gladius, bounds along its entire length that series of 
scales on each side of the series on the median rostral ridge; a few 
scales (many in C(. gladius) lie between this groove and the scales 
of the infraorbital ridge. The occipital ridges diverge toward their 
posterior ends, where they are separated by a distance one-third 
greater than the least distance between the ridges, a distance con- 
tained 1.7 to 1.9 times in the least interorbital width. From the 
many-spined median occipital scute there extends outward and for- 
ward a scaly ridge which meets the occipital ridge on each side above 
the hind margin of the orbit; this ridge is preceded on each side by 
series of strengthened scales; similar scales also cover the triangular 
area included between this short ridge and the occipital ridge on 
each side; another scaly ridge, formed over the supraoccipital crest, 








1In numerous divergent rows in CO. gladius. 
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extends backward from the occipital scute. The scales between the 
occipital and postorbital ridges are reduced in size, excepting those 
in the median series; a strong scute, pointed posteriorly and armed 
with several spinules, is present near the origin of the lateral line. 
The nasal fossa has a few scales in its anteroventral angle. The 
underside of the head is completely naked. Six branchiostegals; free 
fold of gill-membranes very narrow. 

A ventral fossa about as long as the pupil and covered by thin 
and nearly smooth scales is located before the ventral fins. The 
usual gland-like organ which this fossa covers shows through the 
transparent scales. It is flat on its punctulate, yellowish outer sur- 
face, and black on its thick, rounded anterior edge and arched dorsal 
surface; it extends backward as a strand of glandlike substance, 
surrounded by a black membrane, to its black posterior dilation, 
which, located just before the anus, is covered by a small area in 
which the scales are thin. 

In the sensory cavity lying in advance of the lateral line there are 
developed small neuromastic bones, like those described in some de- 
tail for Coelorhynchus argentatus (p. 434). 

Eleven pyloric caeca (one specimen examined). 


Table of measurements in hundredths of length to anus. 


























Coelorhynchus . 
i reais Coelorhynchus gladius. 
‘ Eyer PE Oratpe, |iaeeninel eee oem ee Paratype. 
Allbairase Station s.s -msse5--ceer Sa. eee eee pees 5418 She Sem: Shocee Mee See 3472 
Totalilong thin mini: sae sce see oe eee ee or eee 205 190 1237 157+ 57 
Mengthifo.anus in man: 2 goon see sais eee ert ae 87.5 81 96 65 93.5 
eng th omnoaG meen c aa aerate) rete tera eee eet 72 74 70 72 70 
engi hiofonbitass emesis sole ae eee ea 16.5 17 14.5 16 22 
Postorbitallengthyor head oe eer ee see sees 21.5 22 19 19 20 
Width! ofinterorbitales- s=5 228s. se see = ase 15 16.5 13.5 13.5 16 
Widthionsuboroiialee qs-o9- 5 eee er acento 9 9 Tad 8 7 
Oxbif topreoperclessees-oee seas eee eee ee eee 23 23 19 19 22 
Length of snout: 
Proocularsdcs 224. hans ton ten toeiioe soc ese ee 35 37 36.5 39 31 
PLOOLAl Ss ie cecieser etch once wiioneeeenance seers 31 31 33 36 27 
Width of snout: 
ASG DAaSCsse os cstesicce ceerene iene eee eae Sse eens 23 25 21 22 27 
At end of ethmoid portion of infraorbital ridge... Lid 19 15.5 18 24 
Length of terminal rostral plate...........-..---..---. 10.5 10.5 13.5 16 7 
Length of upper jaws <2 a2eces= seer = scemias = a= =arers = 15 15 13.5 15 19 
IGEN ETH OL DEED Omen area seater eee areas ee eee 4 4 5 Bea Seasiee mest 
Depth of body below origin of first dorsal........--.. 33 35 27 27 32 
Depth of body at twice length of head behind tip of 
SDOUG 6 wsiedctone eee re trast tee eee Meets toutes woaaeyseiel = 12 10 16 12 15 
Width of body across pectoral bases......-..-.------| 23 22 26 Ds ee ae ee ratte 
Width of body at twice length of head behind tip o é 
SHON eo e ane eae ne eno eomane er cee ame a 4 3.5 10 8 
-AMUSItO VOHETAl.. 2. oe oe cn 24 21.5 a) 23 
Mentral to isthmus 222s seteene 23 21 17 18 
Height of second dorsal spine 25 22 33 33 
Length of first dorsal base................- es 10.5 12 11 
Length of first ray of second dorsal ......-- oe 4 4 9 9 
Length of interdorsal space............-..... Ses 10 8 8 5 
Wane thyorpeccoral ns jessetenchoe aca ome ee meee. BALAI 25 26.5 26.5 
Menethior outer-ventral ray? e228 sad oe ee ee 23 21 24 26 
Length of second ventral ray...............-...---.- 15 15 16.5 17 
Fin rays: 
MITStGOrsale s535 eee ees te eS oose eee II,8 2T1,8 TI,9 AT On Sate cee 
Peetorais 25. 228.255 5 F SRR hs Sed cs eee ae 16-15 14-13 18-17 LOT te scheme 
ViGMEralSoe. qth es qoeirac se saree deja serclae en See bers ee 7 if 7 dt Milos om tose 
1 Pseudocaudal developed. 2 First dorsal rays II, 8 in each of the four specimens. 


(acutirostris, in reference to the sharply acuminate snout.) 


ata a 
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OXYGADUS, new subgenus. 


We unite into a subgenus certain species of Coclorhynchus which 
are distinguished by the spination of their scales: there is ‘a very 
strong median spinous keel, with smaller lateral spinules, usually 
not set on keels, but arranged in series parallel with the median keel. 
In addition to the type-species, C. parallelus (Giimther), it includes 
OC. kermadecus Jordan and Gilbert, C. spinifer, new species, C. ara- 
trum Gilbert, C’. doryssus Gilbert, C. occa (Goode and Bean), C. 
talismani (Collett), and probably additional species hitherto con- 
fused with C. parallelus. The group is almost surely a natural one. 


42. COELORHYNCHUS PARALLELUS (Giinther). 


Macrurus parallelus GUNTHER, Ann. Mag. Nat. Hist., (4) vol. 20, 1877, p. 
439; Challenger Reports, vol. 22, 1887, p. 125, pl. 29, figs. A’ and AA’’, 
[figs. A, A’’, a’’, and a’’’, probably represent a distinct species called C. 
kermadecus by Jordan and Gilbert (Bull. U. 8S. Fish Comm., 1902 (1904), 
p. 619). The specimens from New Zealand perhaps represent a third 
species. ].—Japan; Kermadec Islands; New Zealand. 

Coelorhynchus parallelus JoRDAN and GILBERT, in Jordan and Starks, Bull. 
U. S. Fish Comm., 1902 (1904), p. 618.—F'ranz, Abh. Bayer. Akad. Wiss., 
vol. 4, Suppl. vol. 1, 1910, p. 26.—Gi_~BerT and Husss, Proc. U. S. Nat. 
Mus., vol. 51, 1916, p. 181.—Japan. 

22 Macrurus parailelus Aucock, Ann. Mag. Nat. Hist. (6), vol. 4, 1889, 
p. 391; Journ. Asiatic Soc. Bengal, vol. 43, pt. 2, 1894, p. 126; Dese. Cat. 
Indian Deep-Sea Fishes, 1899, p. 106.—Gulf of Manar. 

2? Macrurus parailelus Brauer, Die Tiefsee-Fische, 1906, p. 257 (probably 
a distinct species, having 7 or 9, usually 9, instead of 38 to 5 rows of 
spinules on the scales).—off southwestern Africa. 

? Coelorhynchus parallelus WEBER, Fische der Siboga-Expedition, 1913, p. 
163, pl. 4, fig. 3—East Indies. 


We refer to C. parallelus three small specimens from Albatross 
station 5445, off the east coast of Luzon (383 fathoms; bottom tem- 
perature, 44.3° F.). The scutes along the ridges of the head bear 
a strong keel armed by several spinules of subequal strength. 
Scales mostly lost; probably originally present on under surface of 
head; 5 scales in a series above lateral line (to origin of second 
dorsal). . 

The measurements given by Weber indicate that his specimens have 
the snout shorter than in our Japanese material. Concerning the 
spination of the scales,’Dr. Weber writes: “ A specimen from station 
52 of 220 mm. length shows about the following arrangement of 
spinules: 2. 8. 4. 3.2—14. A specimen from same station of 125 mm. 
length shows on well-developed scales the arrangement: 2. 2. 2—6.” 

Although it is evident that several species have been confused with 
C. parallelus, we do not feel justified in naming or defining them on 
the basis of published descriptions. 
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We have prepared a table of measurements of our three small 
specimens with which are included measurements of typical C. 
parallelus from Japan. The relative lengths of the different speci- 
mens should be constantly considered when their measurements gre 
being compared. 


Table of measurements in hundredths of length to anus. 




















Philippine Islands. Japan. 
AllbatrossiStatl OW anecmeiee aes =e nee ae ee 5445 | 5445 5445 4909 4909 4906 4908 
Total length in mm...... 121) wae eee 128912249 GIS sea 104 83 
Length to anus in mm.. 47 47 47 99 72 32 27 
Length of head..-.....-.. 76 78 78 69.5 73 76 79 
Length of orbit .......-..---. 23 23 22 19 21 22 22 
Postorbital length of head= 2. 2-2. 5o2-- <5... 22 23.5 23.5 22 22.5 25 24 
Width of interorbitalls--- 2-2-2. eee 18 18 18 15.5 17 17 16 
Width of suborbital, ......-.-.---..---------- 9 9 9 9 10 1 eeeocae 
Orbit to preopercle sess te-s- eo eee ee eee 26 27 26 23 23 26) Sse os sists 
MeO ON ane none seacesorcaeaoerioeose 33 35 36 30 32 30 33 
Lengthiof uppenyjaws---nice oe aie el == 19 19 20 16.5 Gs Sie tee 19 
ene GHlen DAL WOlsae ae erie iaet eeeea ieei=t 7 5 5 4 Dee sae atts | rotten 
Depth of bodyaseeeseeses se eee eee eee 33 34 32 33 30 29 32 
Wi EEO I) OGL = meri ee eee eee eer tee eral Mei ieleeaees 24 24 DR r sO es etns D5 Ween2 eos 
PANTS TO ViCWGal a cecm sees eee CREE tar 20 21 22 27 25 23 24 
Ventral tousthmis esc ae ee ase atee ae 20 18.5 18 17 16 16 16 
Length of first dorsal base. .-.-.-...-.-.------- 13 14 13 11 11 10 14 
Length of interdorsal space. .......-.-.------- 15 14 . 16 13.5 LEON aeese eee | eee 
Length of outer ventral ray......-..-.--.--.-- 29 35 34 25 21 |eswemae|soaceeoe 
Length of second ventral ray.....-.....------ 14 16 eS 12.5 NS eG S| Joes kee | eters 














-1 A pseudocaudal developed. 


(parallelus, in reference to the arrangement of the series of spinules 
on the scales.) 
43. COELORHYNCHUS SPINIFER, new species. 
? Coelorhynchus macrorhynchus Werser, Fische der Siboga-Expedition, 


1913, p. 162, pl. 4, figs. 2 and 2a (not a synonym of C. macrorhynchus 
Smith and Radcliffe, as suggested by Weber on p. 671). 


This remarkable new species is related rather remotely to @. 
parallelus; it differs from that species in having the orbit smaller; 
the snout longer and with more convex sides; the spinules on the 
scales notably longer and stronger, particularly on the ridges of the 
head. @. spinifer is probably the most strongly spined species of the 
genus. It was dredged ata greater depth than that inhabited by most 
of the other species. (A specimen of Bathygadus multifilis was also 
dredged at the type-station of this species.) 

Ty pe-specimen.—Cat. No. 78226 U.S.N.M. :485 mm. long to the end 
of its whip-like tail, 66.5 mm. to the anus; Albatross station 5607, in 
the Gulf of Tomini, Celebes (0° 04’ S., 121° 36’ E.); depth, 761 
fathoms. 

Fin-rays—first dorsal, II, 9; pectorals, 19-18; ventrals, 7. 

The dorsal and ventral contours are not strongly arched, but con- 
verge rather rapidly behind the trunk; the dorsal contour of the 
snout is almost straight (a little concave in (. parallelus) ; the base 
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of first dorsal is not oblique. Greatest depth of body, below origin 
of first dorsal, 2.33 in length of head; greatest width, across’ pectoral 
bases, 3.0; the depth, at a distance behind snout twice the length of 
head, is contained only twice in the postorbital length, and is about 3 
times the width of the tail at the same point. The sides of the head 
are convex; the snout is heavy and broad; its preocular length is 
contained 2.15 times in length of head; it preoral length, 2.3 times; 
its width at base, 2.65 times; the width of the snout at anterolateral 
angles is a little less than the length anterior to that point. The in- 
fraorbital, occipital, supranarial, supraorbital, and postorbital ridges 
are exceedingly strong and heavily spined. The preopercular ridge 
and margin are oblique; the sharply pointed flap of the subopercle, 
concealed by the produced lobe at the angle of the preopercle, is 
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Fic. 30.—COELORHYNCHUS SPINIFER. TYPE. 


directed downward and backward, and is almost as long as the pupil. 
The orbit is oval and small; its length is equal to the least interorbital 
width, and is twice the least distance between the occipital ridges; 
orbit 4.3 in head, 2.0 in snout, 1.3 in postorbital. Least suborbital 
width, 2.4 in postorbital. The upper jaw extends from below the 
posterior nostril backward to below the hind margin of the pupil; 
its length is contained 4.65 times in the head. The barbel is slender 
and very short, being contained 7.5 times into the postorbital. The 
teeth are in rather narrow bands in the jaws; there are only about 
three teeth in a cross section of the mandibular band laterally. Six 
branchiostegals. 

Distance between isthmus and base of ventral, 1.4 in distance from 
base of ventral to center of anus, 1.5 in postorbital length. There are 
no naked areas on the breast. 

The scales are large, being in 4$ rows from the origin of the second 
dorsal to but excluding the lateral line series; this number does not 
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increase at the end of the low anterior arch in the lateral line. The 
scales are armed very strongly by a sharply 3-angled spine, which 
is about two-thirds as high as the width of the scale; this spine from 
its widened base is directed upward and backward at an angle of 
about 65°, extending to a point directly above the hind margin of 
the scale; this main spine is preceded by one to three smaller im- 
bricate spinules; a single spinule is sometimes present above or below 
the median keel. In C. parallelus of comparable size there are three 
to five parallel rows of several spinules, which increase in strength 
along the median keel much less abruptly posteriorly. The scales 
on the infraorbital ridge before middle of eye are in a single series 
and bear two or three spinous keels like the main one on the scales 
of the body; behind middle of orbit the scales of the infraorbital 
ridge are armed by a single, very strong, broad keel, the main spine 
of which is about one-third as high as the diameter of the pupil; the 
ridge ends in a single, hard, strong scale, pointed posteriorly, and 
bearing a heavy, retrorse spine, which is preceded by a few small 
spinules; this spine extends backward to within its own length of 
the preopercular margin. The 12 scales on the median rostral ridge 
bear about three series of spinules, except the last one, which has only 
the strong median keel, composed of three spinules. The remaining 
scales of the head bear but a single keel, like that on the body scales; 
the spines on the ridges are greatly strengthened and enlarged; the 
height of the tip of the spines from the base of the occipital ridge 
is about half the diameter of the pupil, being twice as great as in 
C. parallelus. The four series of scales between the occipital ridges 
converge backward to the middle of a naked area lying before the two 
strong occipital scutes, which li side by side, and represent the single 
weaker median scute of C. parallelus. The series of scales midway 
between the occipital and postorbital ridges is little enlarged; about 
three scales, larger than those surrounding them, extend backward 
from the orbital rim to the preopercular ridge (a similar series occurs 
in (. parallelus). The under surface of the head is completely 
covered by deciduous prickle-like scales. 

The second dorsal spine is weak and smooth. The length of the 
first dorsal base is contained 1.2 times in the interdorsal space, 2.4 
times in the postorbital length of the head. The first ray of the 
second dorsal fin is shorter than the pupil. The rays of the pec- 
toral fin are slender and weak; the filamentous outer ventral ray 
extends to the origin of the anal fin, and is equal in length to the 
postorbital region of the head; the other ventral rays are weak and 
short, not nearly reaching to the anus. 

Color pale brownish in alcohol, black over the coelom; pale 
greenish on head, becoming blackish on the opercles, about the 
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mouth, and on the gular and branchiostegal membranes. Lining of 
buccal and branchial cavities, wholly blackish; parietal peritoneum, 
brownish black. Fins dusky, the pectorals and ventrals dark; outer 
ventral ray, light. 

Measurements in hundredths of length to anus (66.5* mm.) .— 
Length of head, 77; length of orbit, 18; postorbital length of head, 
24; least width of interorbital, 18; least width of suborbital, 10; 
distance between orbit and preopercular margin, 24.5; preocular 
length of snout, 36; preoral length of snout, 34; width of snout at 
base, 29; width of snout at end of ethmoid portion of infraorbital 
ridge, 24; length of maxillary, 16.5; length of barbel, 3; depth of 
body below origin of first dorsal, including the spines on the scales, 
35; width of body over pectoral bases, 28; distance from center of 
anus to base of outer ventral ray, 21; distance from base of ventral 
to front of scaly area on isthmus, 16.5; length of first dorsal base, 
10.5; length of interval between dorsals, 12.5; length of outer ven- 
tral ray, 23. 

(spinifer, in reference to the relatively immense spine borne on 
each scale). 


Genus HYMENOCEPHALUS Giglioli. 


This genus, which comprises a number of small and fragile 
species dwelling in the moderate depths of tropical seas, has been 
defined in detail by us in our Report on the Macrouroid Fishes of 
Japan.2 Since the appearance of that report we have described * an 
interesting new species, Zymenocephalus tenuis, from the Hawaiian 
Islands. In the present report we are basing a new subgenus on a 
new Philippine species and this recently described Hawaiian form; 
in addition to these, another new subgenus, two other new species, 
and one new subspecies are now added to the list. The inclusion of 
these new types makes necessary certain modifications of the generic 
description: the dorsal spine may be weakly denticulate, and the 
gill-rakers may be short and tubercular, and they may be as few as 
10 on the lower limb of the outer two arches, thus attaining the re- 
duced condition which is characteristic of the other genera in the 
Coryphaenoidinae. Even with these modifications the genus remains 
a compact group, but its position in the subfamily now seems some- 
what less isolated than it did before the discovery of these new facts, 
and its relation to Bathygadus is rendered much less apparent. 





1 About 1 mm. has been added as an estimate of amount broken off from the tip of the 
snout. 

2 Proc. U. 8S. Nat. Mus., vol. 51, 1916, pp. 137, 141, 186. 

%Idem, vol. 54, 1917, p. 178. 


520 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


ANALYTICAL KBY TO THE SUBGENERA AND SPHCIES OF HYMENOCEPHALUS.? 


A*. Body and head slender or moderately robust; sensory canal system of 
head not excessively developed; bony crests of skull thin, but firmer; 
eye very large, being contained from 2.5 to 3.5 times in length of head; 
eolor chiefly silvery. 

B*. Second dorsal spine weakly denticulate; body more slender; the head 
not compressed, its width equal to greatest depth of body or of head; 
gill-rakers tubercular, about 10 to 13 on the lower limb of the outer 
two arches; scales wholly smooth, so far as known. 

HY MENOGADUS. 

a’, Lens-Shaped organ before anus circular in outline; striations on sides 
of isthmus well developed; gill-rakers about 12 in number on lower 
limb of outer two arches; barbel nearly as long as orbit______ gracilis. 

a’, Lens-shaped organ before anus elongate; striations on sides of isthmus 
obsolescent; gill-rakers about 10 in number on lower limb of outer 
arches; barbel not quite half length of orbit________________- tenuis. 

B’. Second dorsal spine wholly smooth; body more robust; head compressed, 
its width being less than depth of body or of head; gill-rakers short 
but not tubercular, about 18 in number on outer arches; scales with 
short spinules arranged in quincunx order___-__--~~ HYMENOCEPHALUS. 

a’. Barbel much longer than the orbit; ventral fins with 8 rays. 
b*. Pectoral rays 11; barbel two-thirds length of head____~_~ longibarbis. 
b?. Pectoral rays 15; barbel less than two-thirds length of head; snout 
and maxillary longer, and eye smaller than in Giinther’s figure of 
COM GUO CTO ae ea ae cee ae ae ae ree ie eee ee ee longiceps. 
a’. Barbel much shorter than orbit, often obsolete. 
c’. Ventral rays greatly produced beyond anus, 8 in number; no 
banbele =the = 22S = ee ee ee eS ee longipes. 
c’. Ventral rays little or not at all produced beyond anus. 
ad’. Ventral rays 7 or 8 (rarely 6 or 9); snout scarcely produced be- 
yond the mouth. 
e’. Barbel developed; interorbital width about equal to length of 
OFDItCORMES S42 6 2s teas SE ie PRL ee striatissimus. 
f’. Ventral rays 8 (rarely 7 or 9); barbel usually about as long 
as pupil, or longer. 
g. Orbit nearly circular, contained 0.9 to 1.1 times in postorbital 


lencthvoishea d 222 ee ee ee s. striatissimus. 

g°. Orbit obliquely oval, its length contained 1.15 to 1.4 times in 
POstorbital length ot nea = as ee eee Ss. aeger. 

f?. Ventral rays 7 (rarely 6, never 8) ; barbel usually shorter than 
DUP Hes Ce lee See eR EE OS a ee 8. torvus. 

e’. Barbel absent; interorbital space one-third wider than eye; ven- 
TENDER Lg ae DVS a ee ge ea grimaldii. 


d@d. Ventral rays 10 to 14. 
h*. Orbit 2.5 to 3.25 in head; its length greater than the interorbital 
width. 
“#. Snout much shorter than the interorbital width, not projecting 
beyond the mouth, rounded. ; 

7. Barbel small, but distinctly developed; a small, distinct, 
faintly striated area directly below base of pectorals, and 

one before base of each ventral. 


1 The authors have examined all of the 19 species and subspecies now known, excepting 
H. longibarbis and H. grimaldii. 
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k}. Striations behind ventral fins much finer than those above 
ventrals or on isthmus; form more slender____~~ italicus. 
k?. Striations behind ventral fins not finer than those above 
ventrals or on the isthmus; form more robust__--~--~- 
cavernosus. 
j. Barbel minute or obsolete; no striated areas directly below 
pectoral bases nor in front of ventral bases; compared 
with cavernosus, the ventral lens-like bodies are smaller, the 
eolor is darker, and the bands of teeth are narrower___- 
antraeus.* 
#. Snout about as long as the interorbital width, projecting beyond 
mouth, pointed; barbel wholly absent, or rudimentary. 
I’. Color lighter, grayish along bands of teeth in jaws. 


m’. Ventral rays usually 11, sometimes 12--_____~ lethonemus. 
m., Ventral rays usually 12, sometimes 11 or 13_-____ NaScens. 
?. Color darker, black along bands of teeth in jaws; ventral 
PPV S Labo lee a ee eva 1 Sy ie A es ae striatulus.? 


h?. Eye 33 in head, § interorbital width; snout 3? eye; barbel dis- 
tinctly developed; ventral rays 10 to 12 (readily separable on 
account of its small orbit from H. italicus and H. cavernosius, 
the only species in the subgenus with which it agrees in the 
number of ventral rays and the development of the _ bar- 
IG) see SS Se eee heterolepis. 

A‘. Body deeper; sensory canals of head excessively developed, as in the typical 
subgenus of Bathygadus; bony septa of skull exceedingly thin and 
papery ; eye small, 4 to 5 in head; color chiefly blackish. 


PAPYROCEPHALUS. 

a*, Barbel present, very small, 
Bee Wie rife leer ayia (eae = ae tees lo) Sia NE 2 NS See oe ae barbatulus. 
Boe Vieira rays Ale ee eet ee ek es papyraceus. 
deebarbeleapsent Wentral Tays 13 0b. 4 =" =) eee eee aterrimus. 


HYMENOGADUS, new subgenus. 


Ty pe-species—Hymenocephalus gracilis, new species. 

This subgenus is erected to include two closely related species— 
the type-species and H. tenwis*—which we have recently described 
from the Hawaiian Islands. The two species are closely related, and 
differ strikingly from all other known species in the denticulation of 
the dorsal spine, in the reduced gill-rakers, and in the cylindrical 
form of the head. Their reference to Hymenocephalus is made be- 
cause of their agreement with the other species of the genus in the 
possession of certain diagnostic characters conservatively retained 
throughout the group. Among these characters the most prominent 
are: the forward extension of the branchial aperture; * the compara- 
tively wide slit before the first gill-arch; the “striation” of the 
abdominal region; the presence of two lens-like bodies in constant 








1Specimens of this Hawaiian species from Albatross station 3467 have never been 


recorded. 
2 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 54, 1917, p. 178. 
3In this character Hymenocephalus is approached by two other genera, Malacocephalus 


and Ventrifossa. 
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position on the midventral line; * the large size and subterminal posi- 
tion of the mouth; the development of the sensory canal system ? of 
the head, with thin bony septa connected by thin external mem- 
branes; ® the large size and thinness of the scales; and the correlated. 


position of the anus (immediately before the anal fin) and the num- - 


ber of branchiostegal rays (7). 
44. HYMENOCEPHALUS GRACILIS, new species. 


Ty pe-specimen.—Cat. No. 78227, U.S.N.M., 96 mm. long to end of 
pseudocaudal, 29 mm. long to anus; dredged by the steamer Albatross 
at station 5292, in the China Sea off southern Luzon (lat. 13° 28’ 45’’ 
N.; long. 121° 01’ 12’”” E.) ; depth, 162 fathoms; bottom temperature, 
52.4° F, 

Fin-rays—first dorsal, II, 10; pectorals, 13; ventrals, 8. 

The form of the body is entirely similar to that of H. tenuis. It is 
slender throughout, the depth gradually decreasing toward the end 
of tail; the width of the head, equal to the greatest depth of either 
head or body, is contained twice in length of head. The sides of the 
head are strongly convex; the head in cross section is round, instead 
of rectangular as in 1. striatissimus. The snout projects forward be- 
yond the tip of the premaxillaries a horizontal distance half as long 
as the pupil; preocular length of snout, 1.4 in length of orbit, 3.2 in 
length of head. The orbit is oval in outline; its length is contained 
1.25 times in the postorbital, or 2.9 times in the entire length of head. 
The middle of the length of the head is at the hind margin of the 
pupil. The orbit encroaches medially upon the interorbital, the sides 
of which, in consequence, are strongly concave; the least interorbital 
width is contained about 5 times in the head, being not much more 
than half the orbital length; least suborbital width, 0.3 length of 
orbit. The mouth is large and a little oblique; the upper jaw, which 
extends backward to a vertical intersecting the eye behind the pupil, 
is contained 2.25 times in the head. The small teeth are arranged in 
narrow bands in the two jaws. The preopercular ridge, as in tenwis, 
is rounded at its angle, not being acutely produced backward as in 
the subspecies of striatissimus, the preopercular margin is widely 
rounded, and but little produced backward. The head, as in fenws, 
is comparatively firm, and the sensory canals, though spacious, are 
much less developed than in such species as striatissimus; these 
canals are covered over by delicate membranes supported by thin 
bony septa. 

The gill-membranes, free from the sides of the isthmus, extend for- 
ward to below end of maxillary, where they form a narrow free fold 

1 Somewhat similar and doubtless homologous structures occur in other genera, par- 
ticular in certain species of Ventrifossa, such as V. nigromarginata (q. v.). 


* The head is firmer in Hymenogadus than usual in the other groups. 
%In this character Hymenocephalus is approcahed by certain species of Ventrifossa. 
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across the isthmus. The short spiny gill-rakers are fewer than in any 
form previously described with the exception of tenuis, there being 
but 12 or 13 on the outer two arches; the first gill-arch is bound down 
by membrane above its angle and near its anterior end. Seven 
branchiostegals. 

The anus is located immediately before the origin of the anal fin, 
its distance from the base of the outer ventral ray being equal to the 
distance from tip of snout to hind margin of orbit, and a little longer 
than the distance between the ventral base and the isthmus at the 
fold of the gill-membranes. 

The two ventral lens-shaped bodies are present in the usual posi- 
tions; both are circular in outline; the diameter of the anterior one, 
located in advance of the ventrals, is about two-thirds that of the 
posterior one, which is situated immediately before the anus. The 
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Fic. 31.—HYMENOCEPHALUS GRACILIS. TYPE. 


two organs, as usual, are connected by a black-surfaced strand of 
tissue along the inner surface of the abdominal body wall. 

The scales are almost entirely lost, but three are present near the 
origin of the lateral line; two are overlapped by the last of the scale- 
like bones flooring the sensory canal in advance of the lateral line. 
The scales are round and marked with concentric striae, but are 
wholly spineless. One, bearing a lateral line pore, is separated from 
the origin of the first dorsal by 23 rows of scales. 

This species is sharply distinguished from all others of the genus 
previously described, with the exception of H. tenis, by the presence 
of weak denticulations on the distal portion of the dorsal spine; the 
spine is broken, but 5 denticulations remain on a distal portion only 
half as long as the orbit; the proximal smooth portion of the spine 
is two-thirds the postorbital length. The length of the first dorsal 
base is about half the interval between the dorsals, or two-thirds 
the postorbital. The rays of the paired fins are exceedingly slender 
and weak; the pectoral fin is just equal in length to the postorbital 
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portion of the head; the outer ventral ray, with its filament, extends 
to the front of the peritroct, and is contained 1.9 times in the head; 
the inner ventral rays are not quite half as long as the orbit, and 
extend but halfway to the origin of the anal fin, the vertical from | 
which passes behind the first dorsal a distance half as long as the 
fin itself; the height of the first anal ray and of the orbit are equal. 

The trunk is silvery between the anus and the ventral bases and 
on an area extending thence forward along the sides of the isthmus 
and upward to the middle of the sides; this silvery region is con- 
tinued backward as a streak occupying the middle third of the sides 
of the tail; the abdominal region before the ventral fins has a cop- 
pery luster; the immediate bases of the paired fins are blackish; a 
fine black ring surrounds each of the lens-shaped structures on the 
belly; the rest of the body is brownish, becoming dark below the 
first dorsal fin. The markings of the head consist of a dark brown 
region about the occiput; a dark streak along the margins of the 
postorbital sensory canals, and narrow black streaks along the front 
margin of the snout, along the inner margins of the lips, and along 
the sides of the central canal in each mandibular ramus. The sides 
of the head are bright silvery, but the black lining of the branchial 
cavity shows through the opercle. The membranes over the sensory 
canals are transparent, allowing the coloration of the walls of the 
canals to be visible; the vertical wall of the suborbital cavity is 
silvery, but its roof is dark; the floor of the interorbital cavity is 
blackish. The buccal and branchial cavities are lined with silvery 
everywhere excepting a margin about as wide as the pupil on the 
outer posterior sides of the branchial cavity; this dark is margined 
at. the extreme edge of the opercular and branchiostegal membranes 
by a whitish line. The parietal peritoneum is silvery with some 
diffused brownish color and black spots. 

The “striated” region of the belly consists of a strip, about as 
wide as the pupil, extending along the sides of the isthmus and 
backward to above the base of the ventral fin, from which place the 
striae fade out posteriorly, being traceable about halfway to the 
anus. The striae are similar to but more extensive than those of 
tenuis; they are finer than those of striatissimus, and do not occur, 
as in that species, on a thickened portion of the skin below the post- 
clavicle. The end of that bone is much nearer the base of the ven- 
trals than the anus, the reverse of its position in striatissimus. 'The 
gular membrane lacks the median black streak of striatulus, and 
lacks the double striation characteristic of striatissimus, it is marked 
only by numerous black lines somewhat coarser than those on the 
striated region of the belly. 
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H. gracilis is widely separated from all other species of the genus 
with the exception of the recently described H. tenuis, from which 
species it differs in the circular form of the lens-shaped organ be- 
fore the anus; in the better development of the striations on the 
sides of the isthmus; in the less reduced character of the gill-rakers, 
and in the greater length of the barbel. 

Only the type-specimen is known. 

(gracilis, in reference to the slender form.) 


Subgenus HYMENOCEPHALUS Giglioli. 
45. HYMENOCEPHALUS LONGICEPS Smith and Radcliffe. 
Hymenocephalus longiceps SMirH and Rapcuirre, Proc. U. S. Nat. Mus., 
VOLTS Oana pla nest on ve: 
Hymenocephalus striatissimus WrsEr, Die Fische der Siboga-Expedition, 


1913, p. 168 (specimen from Siboga station 38). 


list of stations. 











-_| Bottom | Number 
Albatross : Depthin - 
station. Locality. fathoms. eee pisnect- 
ots 

5301...-.- China Sea, near Hongkong ............--.-----.--------------- 208 50.5 1 
Baliicsercs' China SéamncarsMormosaees ence nes aimee oe vie ee einiein Serticielelale ocimie 230 50.6 1 
5440.....-. China Sea, off western Duzon...- 2.0. 25-22. - sone ceeen nen ones 172 53.2 1 
O44 eecee |e cen = Oe eee ela ats ote are aetoteic late a eicta cielolereietaisis almctateleisteietwiotats|siclarets! 186 52.2 1 
Diecem China Sea and adjacent waters off southwestern Luzon.....--- MPS) Pee cee ces 3 
SUSE ae|soea- LOPE ee ree lace nine sini etal sinicloteeiee cteacielce se laictctolats srsicieie laters leis 159] evecare 1 
200s aa ctals |e OO Race aerarcieats se eiciais nine ola as erdiaiwlsjaye osies oletwwecieice sso wic'ele iB by Besescenoc 1 
D200 oacme|sases COE a ater cccictbicln elas tre cincine sate da Secistasateisk ot oieleininateaiee SI eee 1 
bye oae\sooes GO Se ee seco eres se eiefa is iainie min sletaniais aioe wanes eeineteincis © 173 51.5 11 
S202 Ee one||iaes GOS Fee Cuca aetn winee tans Peicleisccine cisin aisine Geic.e Cele eeelgeisle 162 52.4 1 
5375.....- Vicinity of Marinduque Island <<. -- -25- ---52--toda¢-cctescesee LOT dl Sosecia cies 1 
S12 OffersticoastioteMindoroseeeo- sae ae eee nee ene = ee aneiiee 108) |enocsaee 9 
5197 1... . Wicinityof westernibOnOlan cece sees e-c 2 ssce sere aces =e eae 174 54.3 1 
peices as Between! Cebu and Boole s..-- 52 ce--2s-- see cee eee ele ele 145 55.2 7 
Da estas cca GO Siar ice ee oe ares ee See eccainiclctante assis amie certains 162 54.8 3 
4 oder ea Ofiisoutheast coast on Uuz0ule esse -ceeee ae aoeae eee se se see 146 lise. Seeees 8 
aparece siasoe ie GOSS tanec ace waiaeaeincs stiscinae ote erin So sels selenite schaeie aaeieie)ela LSS | meteteererntoer= 2 
9459 ---a|/eo === OSE ate srstloe eee ces eeise se isacine o cieaisisictetioe cmoieesisie sce ZO | Mates cteetsinta 23 
HANG o arses | cisieeie GOS seen eee cee ele etches tae mica itelociss eee a stewaisicinice-ortats 70 48.3 1 
DOOD ee eee Between Jolo andi Tawa) Tawi sees cc omicise crete ssn inte selene wale cise 243 52.3 1 
DOGGseeeete|| secre GOS eyae dian eee eae oie ete ee tecinioe casera aivotiaiciameraisis.s 244 52.5 1 
So8Onee see Micinity of Darvelibay~ bomeOe secre tos -csee one cose sirname 162 55.8 5 
O21 sien otal ae Tr Gillolo and Makyan Islands (0° 15’ 00’’ N., 127° 24’ 35’ OBE lem iee = 2 

















1 The data compsmonding to the tag borne by this specimen is: station 5179, Apr. 9, 1908. As station 
5179 was occupied on Mar. 25, at a depth of only 37 fathoms, it seems likely that 5179 was written for 5197 
(occupied on Apr. 9). 

2 One of these specimens is the type of the species (Cat. No. 72928, U.S.N.M.). 

We have a few notes to add to the original description. 

The tail ends in a very long filament, the tip of which is broken 
off in the type; the head is contained about 6.5 times in the total 
length when the tail is entire. 

The posterior lens-shaped body, lying just before the anus, is 
unusually large in this species, being about half as wide as the pupil; 
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its posterior margin is bilobed, being divided by the anus; the organ 
is raised above the surface of the body, has a clear glassy appearance, 
and is punctulate on its outer face; this posterior organ is connected 
by a median black strand of tissue with the anterior lens-like body, 
which is similar but much smaller, and is located before the ventrals. 
There can be little doubt that these structures are homologous with 
those described by us in other species of this genus and in species of 
other genera, as in Coelorhynchus argentatus (p. 485). 

Many of the scales still remain on a few specimens. These scales 
are beset with short, weak spinules, as in other species of the sub- 
genus, being similar in arrangement to those figured for H. longipes.* 
The midline of the belly, even over the anterior lens-like organ, is 
scaled, contrary to a statement in the original description; the scales 
themselves are usually lost, but the scale pockets can be made out. 
The position of the lateral line was incorrectly given in the type de- 
scription; it rises anteriorly, as in H. longipes, so that there are 3, 
instead of 5, large scales from the end of the first dorsal to and in- 
cluding the iiees line series. 

The striation of the abdominal region agrees in its aide extent 
with that of H. striatissimus, italicus, and cavernosus. The striated 
region includes the area encircling the base of each ventral fin, and 
regions extending backward about half way to the anus, upward 
to before the pectoral base, and forward along the entire sides of 
the isthmus; the gular membrane is completely covered by similar 
but somewhat finer striations, in addition to the cross lines of black, 
which are less sharply developed than in most species. 

Branchiostegals 7, as in all other species examined. Gziinther’s 
count of 6 in his longibarbis is doubtless an error, due to the small 
size of his type specimen. 


Table of fin-ray counts. 
































| Albatross SOTLEaNE, Pectoral | Ventral 
station. dorsal rays. rays. 

15459 9 14 8 
5118 10 14 8 e 
5621 9 15 8 
5476 9 15 8 
5565 9 16 8 
5590 10 16 8 
5441 10 14 8 
5621 10 17 8 
5566 9 16 8 
5459 9 14 8 

1 Type. 


(longiceps, in reference to the comparatively long, slender head.) 





1Proc. U. S. Nat. Mus., vol. 43, 1912, pl. 28, fig. 1. 
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46. HYMENOCEPHALUS LONGIPES Smith and Radcliffe. 


Hymenocephalus longipes SMirH and RaApciirFre, Proc. U. S. Nat. Mus., 
vol. 43, 1912, p. 109, pl. 23, fig. 1. 


List of stations. 





| 
Bottom | Number 


Albatross | Depthin | 














: | Locality. . tempera-| of speci- 
Station. | fathoms. ee ercrie 
| | 
Sone 

5118 | Ofisouthwestern Wuz0n Ws. sas6-ce eee eee ee eee eee eee 150) emer | fl 
DzlOn Deuces UTaS ANU lUZOM sere nee eee erect eee 215 | $1.9 1 
d222) (between Marinduagie and uzone 2.2 os ssacseee es oe eee eho cce ee 195 | 52.8 1 
Bolen eVLCIOIE OL Manna ices lam dees ect semen e seer ne. 10S eee 1 
BSTd glee coe ome ah Se scrite meee tue oral gee Mie vee BB eetanh ie TS Oph Cee aa 5 
Doo MBCUVCeDEb Unlas ang WUUZOns ase eee ce cee cee eee eee 209 | 52.4 1 
5203) Betweenmbeyte and’ Cebw Sears cgeee os seek semesters deeioman rs 182 | 55.7 7 
bse between Cepmand Bonoles san cctseece sn pemece ceo oe sere ena J62 | 54.8 1 
Sales Oe eae emier apse one eicerie eisitaee soe Sac ee cite, mente ore late 165 | 54.4 1 
541g |e LO ee a een Mon Ua aunt Gta nL ae een 159 | 54.4 | 2 
54215 |SBetweenvhana yang | GllmManas <p ote =< see eee ne nce siiase 137 | 58.4 Type 
HoUZ TO NOP UMerm MIM CANA Ole. oe vee ene sees ince seca sectecs om AAA erate crt 1 
A 2h eens COM genes ee oe Ie aE SE A SER Se eee aa ne eae ae me ise 200 | 54.3 | 2 





When the tail is entire, the head is contained six times in the total 
length; the greatest width of the head is contained twice in its 
length ; the middle of the length of the head is not at the posterior mar- 
gin of pupil, being nearer to the posterior rim of the orbit, varying 
from midway between pupil and hind margin of orbit to the hind 
margin of the orbit. Preocular length of snout, contained 4.2 (4.0 to 
4.8 in paratypes) times in length of head to end of membrane at 
angle of opercle; orbit, 3.35 (2.8 to 3.4) ; interorbital, 5.7.(4.8 to 6.4) ; 
length of upper jaw, 1.8 (1.75 to 2.0). Branchiostegals, 7 

The posterior lens-shaped body is about half as wide as the pupil; 
its posterior margin is emarginate, as in longiceps; the anterior 
organ is similar but shghtly smaller, and is located, as in all other 
species, on the mid-ventral line between the ventrals and the isthmus. 
The region between the pectoral and ventral fins and the anus is not 
naked, as originally described, but is covered with thin, spineless 
scales. 

The striation of the belly is extensive, as in 1. striatissimus, ita- 
licus, cavernosus, and longiceps. The base of each ventral fin is sur- 
rounded by this striated area, which extends thence backward nearly 
to the anus, leaving a median non-striated strip; the region before 
and below the pectoral bases, the entire sides of the isthmus, and the 
gular membrane are all striated; the black cross lines on the gular 
membranes are not strongly developed. 

(Jongipes, in reference to the produced ventral fin.) 


47. HYMENOCEPHALUS STRIATISSIMUS Jordan and Gilbert. 


This species was dredged in large series by the A/batross about the 
Philippine Islands. The large number (472) of specimens available 
has made possible a detailed study of the material, which has led us 

119404—20——11 
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to the following conclusion: there are in the Philippine Islands, and 
in the adjacent regions to the northward and southward, three geo- 
graphical subspecies which apparently intergrade in the two regions 
where their ranges meet. The typical striatissimus, originally de- 
scribed from Japan, ranges southward to China, Formosa, and the 
east coast of Luzon. It intergrades off the northwest coast of Luzon 
with the subspecies torvus, which inhabits the Sulu Sea and the China 
Sea off southern Luzon. The form torvus then intergrades, along the 
Tawi Tawi Archipelago, with the third subspecies, aeger, which in- 
habits the East Indian Islands south of the Philippines. 

The diagnostic characters, in so far as we have been able to analyze 
them, seem to be but three or four in number: 

1. The ventral rays in striatissimus and aeger are 8 in number, 
while in torvus, which occupies a region between the other two forms, 
there are 7. 

2. The orbit is nearly circular and very large in striatissimus, but 
smaller and more obliquely elongate in torvus and aeger. 

3. The barbel is usually longer than the pupil in the southern 
form aeger, about as long as the pupil in the typical striatissimus 
and usually shorter than the pupil in the central subspecies, torvus. 

4. The color may average darkest in torvus, but the character is 
not constant and is not very valuable in distinguishing the sub- 
species. 

It will be noted that the intergrades between striatissimus and 
torvus have the eight ventral rays of the former, but usually have 
the small and less regular orbit and the short barbel of torvus. The 
intergrades between torvus and aeger likewise usually have eight 
ventral rays, and have the small irregular orbit as in both torvus 
and aeger. It follows from these facts that the two sets of inter- 
grades are difficult to distinguish from one another, although the 
three typical forms may readily be separated. The chief average 
difference between the intergrades seems to be in the length of the 
barbel, which averages greater in the specimens from the Tawi Tawi 
group than in those from off northwest Luzon. 


Tables showing the diagnostic characters of the subspecies of Hymenocephalus 
striatissimus and of the intergrades between these subspecies. 


VENTRAL RAYS.! 








Species. 6 7 8 9 
striatissimus ?.........- Bg ns Sein cie ide b Seis slate eae ES nee OO Eee elena ati Srereto el aoe teen aie 70 2 
Int Or LAOS |: =.= nase eee as Sone wo ee caw betes Sees Oeeeatee ie eheclal te eon 2 BA) 2 Samcceia ec 
LOT RS ae ee oe Oe Nee en Me sao aiheoe Eh oe temteaeemens 4 3025|"ase 2 oboe eee cece 
Intergrades.....-..5.-. i SS Oa. a ee ee i pene \- ead eae 30 sie eee oe 
DEG ER aon ean ae eo sire aa cin eee cae emer cies elec ost): = eee nett = 2 Poh yaar 


| Number of fins, not specimens, are enumerated; the number is often not the same on the two sides 0 
the same fish. 
2 Japanese material included; the types, not here listed, also have 8 ventral rays. 
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Tables showing the diagnostic characters of the subspecies of Hymenocephalus 
striatissimus and of the intergrades between these subspecies—Continued. 


ORBIT IN PASTORBITAL. ! 




















| 5 
Subspecies. 0.9 or 0.95/1.0 or 1.05] 1.1 or 1.15) 1.2 or 1.25 1.3 or 1.35 
} 
SERS ATIRS TITLES Ne  ra e ee Se Ag | 5 Sesser oe Pipers 2 Soci Bhat 
TUG HOAGES Sen seer Sonar ab eS Notte als Zune RI re oF ne ere 3 7 4 | 
DUA ES ee ee ee ee Ee sta ore Sina eyobrninte sae I Seen i 39 50 | 4 
MNTEGKE TAGES eee emer ee cee Nets Se nied See Ee Ra Oe er 3 29 | ere era 
DEQ EN eras ee Re oe Se ieee ai came wae tae eee lees sale 5 24 | 12 | 2 
BARBEL.} 
Reval Longer 
; 4 or% About # | About = 
Subspecies. ious ea rea! : than 
pupil pupil. | pupil. pupil 
| 
BLT ROLISSTINUS a ree ose tee ae c icioee aia Sie es stain we siaiic ale Sees | Bree eee cai 11 | 12 5 
MGCL S CAM OS see eee eee eee ead oe nea ie cee eee Re Mieckaoce 15 Oh Seat he ooh eae eee 
LOT ULES re-tmeets ie yee eee Se ne ae sae eS Ieee EE cea eee | 91 3 Le) Se seas 
Intererades 22S suse eee eee Pyne ee es Ee ea ea a aS co | 18 19 Ae lees ke ae 
COQ ET Fam aortas oe ne ec oslo s Seno See cise oe sana Seen eesbece-cee 1 9 9 23 


1 Measurements of the orbit and barbel do not include Japanese specimens, which agree with typical 
striatissimus from China, Formosa, and the Philippines. e 


48. HYMENOCEPHALUS STRIATISSIMUS STRIATISSIMUS Jordan and Gilbert. 


Hymenocephalus striatissimus JoRDAN and GILBERT, Bull. U. 8S. Fish Comm., 
1902 (1904), p. 612, text figure.—GILBERT and Huss, Proc. U. 8. Nat. Mus., 
vol. 51, 1916, p. 187. : 

Hymenocephalus striatissimus RavcuiFFE, Proc. U. S. Nat. Mus., vol. 43, 
AOL Eps dota 

List of stations. 





| 


Bottom | Number 





Albatross : Depth in Z 
" Locality. tempera-| of speci- 
station. fathoms. eel ene 
Bes 
SSO LaMGhina Sea meat HOME KOMO™ ss. 4-5 see eee ene aera ae 208 50.5 8 
olga pehinaisea near HOrmO0sa. sascha. to. seen ene ae eee ee 230 50. 6 5 
47 OR MOT SOULHeAaSternMouZOM-22 fee. 5. 5 keene cen eee eee eon 270 48.3 19 





As in the two other subspecies, torvus and aeger, the posterior lens- 
like organ, which is located immediately in advance of the anus, is 
transversely elongate and bilobed, being almost dumb-bell,.shaped. 

The orbit in this, the typical subspecies, is large and almost ex- 
actly circular in outline, the oblique diameter being about equal to the 
vertical diameter. 

The ventral rays are constantly 8 in number; the only varying 
specimens are 2 from near Formosa, which have 8 rays on one 
side, 9 on the other. 

(striatissimus, in reference to the extensive development of the 
abdominal striation. ) 
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INTERGRADES BETWEEN HYMENOCEPHALUS STRIATISSIMUS STRIATISSIMUS AND H. S. TORVUS. 


List of stations. 











| | 
; ‘ | Bottom | Number 
eps Locality. tise! tempera-| of speci- 
aa ‘ : ture. mens. 
°F. 

Ho2o: || Ofnonrthern gu ZON sees ee ee eee 224 53.2 15 

§326) | sa2 GOS foe eet a Se ae VS ee mane at ees Ree ee 230 55.4 3 

S287] one CO Eat cae eee ce Ree rae ne ee ere 150 53.9 1 

5329 eae LO apo ree Se a Sp OLN os ak yah a aE 212 51.4 4 

ODL ll OP WESTOTMUIIZOM oe ae tee ere ee a Ce banat es 178 54.7 1 

5440 |_...- does Sie Say Ae ed SAS WN Ne ie dp yee Teens Speake tee 172 BBE 1 


The status of these 23 specimens and their relation to the two 
subspecies occurring on each side of their range have already re- 
ceived consideration. They resemble HZ. s. torvus in the small, ob- 
hiquely elongate orbit, and in the short barbel, but usually agree with 
H. s. striatissimus in the number of ventral rays: 21 specimens have 
8 on each side, and 2 have 8 on one side and 7 on the other. Over 
70 fins have been counted in striatissimus, and none were found with 
7 rays; 306 fins counted in H. torvus inelude none with 8. 


49. HYMENOCEPHALUS STRIATISSIMUS TORVUS Smith and Radcliffe. 


Hymenocephalus torvus SmirH and RapciiFrFe, Proc. U. S. Nat. Mus., vol. 
AB 19120 py tlOe plewa2. fee, 


The type-specimen was stated, in the original description, to have 
been dredged at station 5548, near Jolo. This statement is erro- 
neous, as the specimen was dredged at Albatross station 5508, off 
northern Mindanao, at a depth of 270 fathoms. 

The lateral line is on the fourth row of scales below end of first 
dorsal (not the sixth, as originally described). The scales are thin 
and deciduous, as usual in the genus; they are weakly armed with 
small spinules in quincunx order. The abdominal region, which is 
striated exactly as in typical striatissimus, is completely covered by 
spineless scales, as in the two other subspecies. 

The roof of the buccal cavity is mostly silvery, but dusky just 
within the mouth and whitish on the tongue. The branchial cavity 
is brownish above, but mostly silvery below and whitish along the 
margin of the opercular and branchiostegal membranes. The par- 
ietal peritoneum is brownish, underlain with silvery. 

The orbit is smaller in this subspecies than in typical str iatissimus, 
and is not circular, as originally described; its vertical height is con- 
tained about 1.2 times in the oblique length, which is contained from 
1.1 to 1.4 times in postorbital length of head (measured in 100 
specimens). 
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List of stations. 

















Depth | Bottom | NT 
ea bar Ga Locality. in | tempera- eee 
; fathoms.| ture. I ae 
Ee 

5110 | China Sea off southern Luzon...............-.-..--. 135 59.0 1 
ST 2 ee LO WN Se cc Sitar hn uence Hn CM ae 177 | 52.4 1 
Da |oeaes GOR eee eee a ee Uta ee Sey L5G ESE s 1 
eee donee eS Se Ie ne ot ee eee 159s ees eee 2 
Us oeMAS th COAStFOL MINGOLO eee Joe c eae nae ice 220) ees 2 
O198: | Vicinity ofwestern Bohol... 225.204.2046 -s3o-n2eee 220 53.9 2 
5221 | Between Marinduque and Luzon..................-- 193 52.4 10 plus 13 
Dee \oe see LOS eee ete el SrA RISE ee eee Eee. 195 52.8 2 
D200) ly Olinorthwestern Pana yenan son. co ac cen Sea eae 312 49.3 | 4 
9260) Off southwestern Mindoro... 05.2222 220s eee ee wee 234 51.4 5 plus 140 
52057 | ROLY SOMLNOLM EU ZOM ar Sac Sees nee Sea OU ateeeee os 1 plus!3 
5269 |_..-. GOs eee re a eae ee eer ey eee ae 220i tae aoe 2 
0279 ose. OE eee se i ny ie ty eahog Do UN deel Dh Ba DE see Sete 1 
5280 |..... ORs eee eee ae, Se ea cat Sot Rec ee sad ge 193 49.6 | 1 plus '5. 
5282 |5-<=< LO een oe eee ns ER ae eg A Me 248 47.4 | 7 plus!15. 
5283 |....- GO ye es ne oe eee ae Sa ieee eps 280 46.8 | 13 
5289 |...» a Oite ea ee een a ke pee ae ek eh et Pie, eee eee | 1 
OZone: Cree ee rte ne ate ne tetas one sree ne hele e reteeene 173 51.5 1 
5294 |... .- GOS cee eee A. ae oe ae Set te Se be NS oan 244 48.4 3 
5363 Beloyel IBS yAULTIZOME aces war saeee Soe cee wees ae 180 |B S..co ee | 12 
5365) | EP ee kOe er Pee ae, meee eae ke SNES Bea a. Mae Loci Bi) eee ees: 7 plus!12 
5368 | Near Maciiduata is leinieeteen ee hoses cepts sece TSU eae eS . | 1 
DORE Ses COS Res ee eee rind SN meee ce ete I A 2 Pee paree ne aes 1 
Joie pou CLO Spe ee pape seas eye rae orale a ccc cia coe sera 190) [acne ene 5 
5409) |i Between Cebiliandmleytes=o- = 2.052222 225. ce oe ee 189" |22 Jereae our 6 
5418 | Between Cebu and Bohol...........-.....--.......- 159 54.4 1 
5419 |...-. CO eee Sees ee oe foot data oo tae 175 54.5 1 
5501 | Northern Mindanao and vicinity..............-..... 214 54.3 i 
5502) oe se5 GO eee oae settee re eae de cee eee ec Da eee 24 
5503 |... .- GOS a eee ce sian Se declan Soe os ete we so deeee end 226 53,3 8 
5504 ons 2: GO Serre eae aeeie See ate se eee eine ser sae ee 200 54.3 1 
5505 |....- GO tee Sees ee He oases Societe 220 )|| scan e ess 3 
5906 |....- GOs cee e nce setae asians Watsons tue cee: Boome ne 262 53.3 9 
5508 |....- MO Fee ees cto eaten esc otaieminee BE see C eee eae ee 270 53.3 Type 
5508 |....- Oise i ens hee la icin Se el ene SEE chee ee esos 270 53.3 6 
5535 | Between Cebu and Siquijor... ..................-... 310 53.3 4 
5536 | Between Negros and Siquijor. ........-.......--..-- 279 53.5 2 
55387 |..-.- GOS Se se ae Se ne eee ee eee te oo 254 53.5 11 
5542 | Northern Mindanao and vicinity...................- 200 54.3 3 

159 plus ? 81 








1 The condition of these specimens makes them almost unrecognizable; they are assumed to be forvus. 
2 Depth estimated from chart; probably an error. 

The diagnostic characters of this subspecies, which is confined to 
the west-central region of the Philippine Islands, are given under 
the head of Hymenocephalus ‘striatissimus. 

(torvus, staring, from the large eyes.) 


50. HYMENOCEPHALUS STRIATISSIMUS AEGER, new subspecies. 


Hymenocephalus striatissimus WEBER, Fische der Siboga-Expedition, 19138, 
p. 168 (part, includes also H. longiceps, q. v.). 

Ty pe-specimen.—Cat. No. 78228, U.S.N.M., 158 mm. long to end 
of whip-like tail, 40 mm. long to anus; dredged at Albatross station 
D621 (0° 15” 00". N.; 127° 24’ 35” E.) 

The material includes typical specimens from the East Indian 
Islands, south of the Philippines, and, in addition to these, specimens 
from the Tawi Tawi Archipelago, which seem to be intergrading to- 





1 The measurements which Weber gives of two specimens and his count of 8 ventral rays 
indicates that he had this small eyed subspecies rather than H. s. striatissimus or H. s 
torvus - 
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ward H. s. torvus. Both sets are discused under the present heading. 
The stations at which each were taken are given separately in the fol- 
lowing lists: 


List of typical specimens. 














Depth | Bottom | Number 
aur Locality. in tempera- | of speci- 
hae fathoms. ture. mens. 
| 
one: 

5626 | Between Gillolo and Kayoa Islands..........-.....-..--..-.-- 260; |: inctoceee i 
Do20n| eeeee (6 fo ea i dle oS eee ee Gea Smee ecace Leas ates 230 sareot owes 5 
5621 | Between Gillolo and Makyan Islands................---------- 298) | Paces se 38 
15593) | Vicinity of sibuko: Bay, (3 OMeOn.. seem eee cae me ce ete ete USS! |incte = ses 1 
5590 |..... GO.5 Sze 8 oe es Se sae eis sna Baie ao aaa Gee ee see cats 310 44.3 1 
5589 |... GO. Sarna eee cc caee sates eee nee ee eee eee een ee 260 45.7 26 








1 The tag borne by this specimen (No. 4540) corresponds to station 5593, but it is almost certain that an 
error has crept in here, as the species probably never lives in such shallow water; it is probable that the 
specimen was obtained at one of the deeper hauls earlier in the same day. 


List of specimens varying toward H. s. torvus. 


cane 
5172) Vicinity ot Jolousiand= 255 -t220-s-c- eee eteeaee aoe eee 31S) | Atanas Se | 33 
Diliaalaeree Oe he 2 Soret ee ae eee en ee EE eee USGS So sseee ee 1 
5549) |oo 228 Ons eee ee ae nce ae ee ene oe aie eee 263 52.3 1 
ODO serene GOwd eae een Snake sete Soe apenas et care Sone eter area arene oe eae 258 52.3 1 
Byala eee OF ee aE rare oe See eae ea 193 53.3 2 
Jobei| Between J oloanG: Daw Da wile sooo e nee sone cee ee eee eee mo ee 224 52.3 "i 
5064 |2=n 5. GOES RR En ae Mae Sa Sean Soe eee ae eee Eee 236 52.3 5 
8505 | eee GO SA sae deere Mec oer ee eee eee ae ees 243 o2.0 2 
aD HOs eee OS Re eee ee Ee Ee AE ee as ee 244 52.5 1 
55760) eNoreh obebawis awl 2-2. eo: eee ohio oan note Sere 277 5380 1 





The distinctive characters of this subspecies are given under the 
heading of Hymenocephalus striatissimus. In other respects the de- 
scription of this form will apply very well to either of the two 
other subspecies, torvus and striatissimus. The following descrip- 
tion is based only on the typical series. 

The body is robust anteriorly, becoming rather suddenly con- 
stricted and then attenuate behind into a whip-lke tail; the length 
of the head is contained 6.32 times in the total length. The head 
approaches a rectangular outline, when viewed from above, before, 
or from the side; it is notably compressed, the greatest width being 
equal to its postorbital length. The snout is short and blunt, scarcely 
projecting beyond the mouth, 3.7 (to 4.5) in head. The middle of 
the length of head les immediately behind the pupil; the same 
sometimes holds true in striatissimus. The orbit is obliquely oval; 
its greatest length, 2.8 in head, 1.3 in postorbital, varying from 1.15 
to 1.4 (0.9 to 1.1 in typical striatissimus). Interorbital width about 
equal to length of orbit (decidedly less in strvatissimus proper). As 
in torvus and striatissimus, the suborbital is somewhat narrower than 
the pupil (about two-thirds length of pupil in the type of torvus). 
The vertical from the hind margin of the maxillary passes through 
the eye behind the pupil. The barbel is shorter than the pupil in the 
type-specimen, but is usually longer; the variation of its length, as 
compared with the same measurements of the other subspecies. 
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has already been given. The teeth, of small size, are crowded into 
narrow bands on the jaws. 

The fins are essentially like those of the other forms, the chief 
difference being in the number of ventral rays, which is 8 (7 in 
torvus) ; 127 fins were counted, of which 125 had 8 rays; the two 
fishes with 7 rays in one ventral had 8 rays in the other. The lengths ° 
of the various fins, when entire, are given in the table of proportional 
measurements. The base of the pectoral lies between the verticals 
from the origin of the dorsal and the base of the ventral. 

Coloration in alcohol: brown on the trunk, becoming much darker 
near the front of the first dorsal fin and near the occiput; the tail is 
light yellowish, with traces of a median silvery streak; the middle 
of the sides of the trunk is silvery; the belly is underlain with darker, 





¥ie. 32.—HYMENOCEPHALUS STRIATISSIMUS AEGER. TYPE. 


but superficially is silvery behind the ventrals and coppery before 
them. The region of the belly, extensively striated, is separated from 
the sides by a dark line, which extends from the blackish streak at 
the pectoral base to the anus; this dark line lies over the postclavicle. 
Below this streak the skin peeonee more leathery than elsewhere, and 
is marked by a pattern of “striae,” consisting of fine parallel and 
alternating lines of purplish black and silvery color connected with 
structural modifications. The lines are vertical (or transverse be- 
low) along the sides of the isthmus and backward to the ventrals and 
thence upward on the face of the shoulder girdle to before the pectoral 
fins, and backward almost to the anus. The striae in a small patch 
inward and forward from the ventrals are irregularly arranged, 
like the papillary ridges on one’s fingers. Toward the mid-ventral 
line behind the ventral fins the striae become longitudinal. A 
squarish region before the ventrals, the center of which is located at 
the anterior lens-shaped organ, is devoid of striae. The gular mem- 
branes, as in the other subspecies of striatissimus and as in long- 
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iceps and longipes, are marked by two types of striae: the typical 
striation is fine and irregular, and in addition to this there occur 
coarser black cross lines. The black ring about the anus, surround- 
ing also the posterior lens-shaped organ, is continued forward to and 
about the smaller anterior organ. 

The cheeks and the surface of the preopercular region are bril- 
liantly silvery; the opercle is dark, but with metallic luster: the 
ventral half of the suborbital region and the space between the eyes 
show a blackish color through the delicate superficial membranes. 
The snout, between and before the nostrils, is translucent; the 
mandible is mostly dark, but whitish along the lower lip; the end 
of the maxillary is also whitish. The extreme whitish margin of the 
buceal cavity lies just behind a dark area; the roof of this cavity is 
silvery, but the tongue is whitish, as is also the region before it, 
with the exception of a median black triangle, pomted forward; the 
branchial cavity is dark brown on its roof, and whitish on its lower 
sides, but margined by a blackish band with an extreme whitish 
edge on the opercular and branchiostegal membranes. The parietal 
peritoneum is purplish brown, underlain with silvery. 

The vertical fins are usually clear, with a spot at the base of each 
ray, but the first anal ray and the dorsal spines are sometimes 
blackish; the distal half of the first dorsal fin is sometimes dusky, 
as in the type of torvus. 

The specimens from the Tawi Tawi Archipelago, which are re- 
garded as intergrades between aeger and torvus, agree with the pre- 
ceding description in all characters but those showing intergrada- 
tion toward forvus, as has already been discussed. 


Table of measurements in hundredths of length to anus (typical specimens 
of H. s. aeger). 








Aibatrossistation= += > 22. ct esate osee ese 5621 5621 5621 5621 | 5589 5589 
Totalilengthiinummny Sos. Seer ae eee eae 165 MAE a) re eS IL 8 | Cie Ase an pe 
length tovanus inammy. 2. 222-625. fee: 39 36 42 36 37 39 
Hengthiol head ae: -a.25 a nice see 64 62 64 64 67 62 
Wenothyroforbitwess ses scones ce eee eee 22 23.5 22 25 25 25 
Widthofinterorbital 2:8 e oss. sae 21 22 ‘21 21 22 21 
Ofbit: to}preopercles:=2.k- eee eee sees 30 30 29 27 30 29 
Widtmorsmborbitales-a- sea-eeeer eee ces 9 oO 9 7 10 9 
beneth OLSHOWMb Ee Eee asecn- fb acee eee 18 19 14 Ve 19 18 
Mengihioiiwppenjaweas-se-eees sesso eee 32 34 35 BT 9) casos eli eee 
eng th'ofsbanbelss se. eset eee ll 9 9 14 13.5 9 
Deptihiotbody ewes een ee see ese 49 45 48 AT 5 Sed gs tes = eases 
Width oiibody: 2 A tose aoa et sae eee cae 30 22 27 O2 plac eee tele eeeeeeee 
Heishtiot second dorsal spinels. ses eee lea 42 cr Gleptine dejees pas Semeee | Sa oce aese | cece cette 
Height of first dorsal base........-...--..- 21 22 23 23 Dalle ce soaae=| ee eet 
Interdorsal'spaces. = 22 so es seceeen sclera 55 61 52 58) 882 ate eel eae ees 
Heizhtiotfirst\analiray2¢ + she cestseee sec Seis setnee serene eer teers 2Oit >) tase chaos sees 
Length of first pectoral ray.........--..--- 2 SB yialns co taclontis a] cere ote ees| ca Seer |e = meee 
Leneth ofsecondpectoralirayns:2 te: s-c-3| ee ne a nees| = eee ae 38 SO ya ae eee 
ihenet hot third pectoral raya. 2 o- 0-4 -or 4 keneeeeeee |e ae ee 41 AG lee oe 2c ees | ee eee 
Hength ofouter ventral ray2 2 ss: 5252-5 3s2|-Sancaesna|beseoee=scla- see anes 52 58 48 
Length of second ventral ray..........-.--|-..-:---- SO See Sener Shes ahah eke ee pliner 
Softimays; airs tidorsales ws. 42 eee ee 8 8 9 Of Cece eee eee ee 
Ventral rays) 222s ieee aes oh aeons eens 8 8 8 Bo te eye le ae 
Pectoralivays soo taser ses eee se t- ai ck eee 13 15 15 1S) eb Ee Eaee See aes see 
Gill-rakers, lower limb, second arch........ 19 18 19 19 18 17 




















(aeger, feeble.) 
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51. HYMENOCEPHALUS GRIMALDII Weber. 


Hymenocephalus grimaldii Wersrer, Fische der Siboga-Expedition, 1913, 
p. 169, pl. 1, fig. 1. 


This species seems to be a close ally of ZZ. striatissimus, from which 
it differs in several characters: the eye is smaller, less than one-third 
length of head, and less than the interorbital width, which is wider, 
being two-fifths length of the head; the barbel is absent; there are 
only 10 pectoral rays. 

These measurements and counts are taken from Weber’s work, 
since the Albatross failed to obtain this species. 


52. HYMENOCEPHALUS NASCENS, new species. 


Hymenocephalus lethonemus Werser, Fische der Siboga-Expedition, 1918, 
p. 167 (not of Jordan and Gilbert). 


Type-specimen.—Cat. No. 78229, U.S.N.M., 143 mm. long to end 
of pseudocaudal, 47 mm. to anus; dredged at Albatross station 5587: 
depth, 415 fathoms; bottom temperature, 42.3° F. 

The large number of specimens of the /ethonemus type in the col- 
lection from the Philippine and East Indian Islands has made pos- 
sible a very close comparison of them with typical H. lethonemus 
from Japan.’ A single difference has been disclosed; namely, an in- 
creased average number of ventral rays. We regard nascens as a 
species rather than as a subspecies because there is no evidence at 
hand of the intergradation of the two forms. The number of ventral 
rays is summarized in the following table: 


Number of ventral rays in Hymenocephalus lethonemus from Japan and in H. 
nascens from the Philippine and Hast Indian Islands. 


PETAL ELIEO ILE TIALS I=) aot ets Ane aN el sl ac ey a a ae we od | 38 
IPI TSGCTUSe 2 Soe ee Meee ok ae Pe Ee aaa Ly mp mney Woe 9 








The type-specimens of ZZ. lethonemus also have 11 ventral rays; 
Weber gives 12 or 13 as the number of rays in the specimen of 
nascens which he referred to lethonemus. Most of the 9 fins of nas- 
cens with 11 rays are paired by a ventral with 12 rays. 





1 Jordan and Gilbert, Bull. U. S. Fish Comm., 1902 (1904), p. 615, text figure ; Gilbert 
and Hubbs, Proc. U. 8S. Nat. Mus., vol. 51. 1916, p. 188. 
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List of stations. 


















| 
Albatross | | Depth | Bottom | Number 
station. | Locality. in tempera- | of speci- 
| fathoms. ture. | mens. 
| oF. 
5310'|' China Sea, vicinity of Hongkong... 222-2802 -. 2524 --t 100 65.5 1 
5114 | China Sea and adjacent waters off southern Luzon........-.-..- | S14). s2 22 - see 1 
5115 | 340 ? 

OF: | te22s00. 30365 Sates ie ceeee se cin ec ene eae Ee a emren cee eeeare or or | 1 

5116 | | 200 50.2 
Gy ie eee UO fara ae eS Ee rn ape x Oe ee Oe eR 394 43.7 | 1 
SBP seas GOs ae eS OR ME ed oe ee 248 47.4 7 
373 | Vicinity of Marinduque Island. . 338 | 51.8 | 2 
5445 | East coast of Luzon 383 44.3 | 1 
5510 | Vicinity of northern Mindanao = ae 423 53.0 | 1 
5586 | Vicinity of Sibuko Bayesbormedr ee 224-2 as nee eee | 347 44.0 ll 
SOS Ti leeeee GO rege win Sac os SES ree Bao ae See meee one eee eee eee 415 42.3 1 
BB SO fect lio, ss as eee eta Oe et ST a ea ae ae 260 45.7 28 
5622 | Between Gillolo\and ‘Makyaniislands -o7 00 - oocn- 0-252 sseeE 2108 | eae 3 
5623 |< >.c Ow os ee re ee ee ee ee SS aa eee oe D2 Seats 5s 1 
O22) |eaaee GOS EE lian Coe ae en ee oe ie lee eae eRe Came Te 288 3\|Sse een eiae | ih 
Lost | oo tas See Sx 53 Ae acca ee Seo oars Ce Se SOS ee So eee a one ers | SE at oraneenl aera eee 1 

| 


From the data presented above it seems probable that this species in- 
habits water averaging deeper and colder than any other Philippine 
species of the genus, with the probable exception of H. barbatulus. 
The record from near Hongkong is unusual, and possibly erroneous. 

The body is robust anteriorly, its greatest depth, below origin of 
first dorsal, being contained but 1.25 times in length of head; the 
paratypes, especially smaller ones, are more slender, the depth being 
contained from 1.35 to 1.5 times in head (2.0 times in H. gracilis). 
The lateral outlines of the head are strongly and evenly curved an- 
teriorly; the sides of the head posteriorly are subvertical on the mid- 
dle third, but are concave above and below. The width of the head 
is decidedly greater than its postorbital length. The snout projects 
horizontally forward from the vertical through front of premaxil- 
laries a distance half as long as the pupil; the snout is a little shorter 
than the interorbital, its length is contained 1.25 (1.1 to 1.4) times 
in the orbit, and 3.8 (38.7 to 4.1) times in the head. The orbit is of 
irregular outline; its oblique length, which is the greatest, is con- 
tained 1.4 (1.3 to 1.5) times in the postorbital, or 3.0 (2.9 to 3.8) times 
in the total, length of head. The middle of the length of the head is 
midway between the hind margins of the pupil and of the orbit 
(varying to each of these limits in the paratypes). The least width 
of the interorbital space, contained 3.35 (3.0 to 4.0) times in the head, 
lies above the front of the pupil, from which place the sides of the 
interorbital diverge widely posteriorly; the least suborbital width is 
about equal to the diameter of the pupil. The length of the long and 
slightly oblique upper jaw is contained 1.9 (1.8 to 1.9) times in the 
head. The teeth are minute, and occur in narrow bands along the 
jaws. No trace of a barbel is developed. The angle of the preoper- 
cular ridge is sharp, but scarcely produced backward; the crenulate 
margin of the preopercle is evenly rounded. In the degree to which 
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the sensory canal system and thin bony septa of the head are devel- 
oped, this species holds a position intermediate between striatissimus 
and its allies on the one hand, and longiceps and longipes on the 
other. The gill-membranes, which are free from the sides of the 
isthmus, unite, with a free fold, below the posterior margin of the 
orbit. The gill-rakers are arranged as in other species of the sub- 
genus Hymenocephalus; there are two series of 18 on the lower limb 
of the outer arch; those of the outer series are decidedly, more 
crowded and smaller than those of the inner series, as they are con- 
fined to the restricted limits of the first gill-slit, which is only about 
as long as the orbit. Seven branchiostegals. 

The distance between the anus and the ventral base is equal to the 
distance from the tip of the snout to the hind margin of the orbit, 





Fic. 33.—HYMENOCEPHALUS NASCENS. TYPE. 


and about equal to the distance between the ventral base and the fold 
of the gill-membranes across the isthmus. 

The ventral lens-shaped organs are both round; the diameter of the 
posterior of the two, although about twice that of the anterior one, is 
but one-fourth that of the pupil (half pupil in dongiceps and longipes). 

The few large scales retained on the side of the type bear 10 to 16 
fine sharp spinules, directed backward, and arranged in quincunx 
order. The lateral line is rather poorly developed; it is separated 
from the first dorsal base by 2 rows of scales and from the front of 
the second dorsal by 4 rows. 

No denticulations on the second dorsal spine are apparent. The 
length of the first dorsal base is contained 1.9 (1.5 to 2.1) times in 
the interval between the dorsal fins, and 1.2 (1.2 to 1.3) times in the 
postorbital length of the head. The length of the weak and slender 
pectoral fin is contained 1.6 (1.6 to 1.9) times in the head; the outer 
ventral ray, with its filament, 1.25 (1.1 to 1.3) times; the second 
ventral ray, 2.1 (2.0 to 2.35) times, barely reaching to the anus. 
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The color, darker in general than in most species of the subgenus, 
is purplish brown, becoming darker below the first dorsal fin; bluish 
black on the belly, chin, and opercles; and brownish black about the 
occiput. The lower sides of the trunk and the median strip of the 
tail are silvery, as are also the sides of the head. The upper parts of 
the head and the snout are translucent: the front margin of the snout 
is black; the inner wall of the suborbital cavity is dark ventrally. 
The reof of the buccal cavity is mainly silvery; the branchial cavity 
is lined with white, for the most part, but with black posteriorly on 
its outer sides (leaving the extreme rim of the branchiostegal and 
opercular membranes white) ; the parietal peritoneum is blackish, but 
underlain by silvery. The first dorsal fin is dusky, the anal lighter ; 
the paired fins are light and clear, but with a black base which is pre- 
ceded ventrally by an area with metallic luster; the base of each ray 
in the second dorsal and anal fins is marked by a black spot. 

The striations are not so widely developed as in striatissimus, 
longiceps, longipes, and certain other species. The striated area ex- 
tends backward from the ventral base about half way to the anus, 
and forward, from above the ventral base, along the sides of the 
isthmus. The striations are obsolete on and just below the pectoral 
base, immediately anterior to the ventral bases, and on the gular 
membrane, which, however, is crossed by the usual black lines not 
similar to the true “ striae.” 


Table of measurements in hundredths of length to anus. 


















| 
| H. nascens. 
H. lethonemus. | 
| Type. Paratypes. 
| 
f 5115 
Allbatross:'stati ons nek Seeley Gee on pene 4919 5060 4919 4919 | 5587 5114 ] or 
5116 
Total length in mims.2: ef-s t 180+ | 1122 17821177 | 1143 152 160 
eneth towmusiin aim)-s2).2- yee ee 49.5 45 50 49 |} 47 42 43 
Benrthiofheadees a. eae ce eae ees ete coe 67 63 67 | 65. | 63 66 64 
enethiofionrbitaess see be See 23 20 20 19\-9 21 21 21 
Width ofinterorbitale= "2 oases a ee 19 20 20 20 | 19 20 20 
Widthofsuborbitalass- wen =e eeee ne S25 9 9 9 8.5 | 10 9 9 
Orbit:to preopercle...5 2-2... 2i 22822222 ee 29 30 30 29 29 31 29 
Mengih: of snouibepes: bene see ee ne 20 19 | 18 19 18 
Length of upper jaw.......-- <a 35 33 34 38 36 
Depth onbod:y—es2 heen 45 40 45 45 48 
AINIS tO Ventralhs 35. eerae 5 sae: See. ON ere Bono | eee OD Weeaccmneslo nee seas 
Ventraltoigill-membranet:es5 jaan eee ee nee ee 37 BO Mes eee eee 
Height of first dorsal base. . £4 23 22 26 27 27 
Interdorsal space............ yee 42 37 49 42 41 
Length of first pectoral ray. s2_.222-..222 1212: 2 Ara 2 OSS a gee a 3). dates es heres 
Length of second pectoral ray Beare ce 40 37 35 33 33 \oocees ae 36 
Length of third pectoral ray...........-..-.-- 40 40 38 35 BO loyal sate seal ie eee ote 
Length of outer ventral ray... 22222-22201 222.2 Oa Vliet eee SON Essa lteeeeaes DO lace soem 
Lengthopsécond ventraliray.. occ. sase ee sl oee lanes ae 30 30 28 297 Liew eee 27 
Soltirayssdirstidorsal_ 3 _- «2 ee ae |=-elO 11 ll 10 11 10 ll 
Mentralarayssc- pair eae ee 12 11 11 11 12 11 12 
Pectoral Tayss ase. feo ea see se ed 13 13 15 16 17 15 15 
Gill-rakers on lower limb of second arch 18 19°) |S Se eae eee 19 LON ee teee Rs 

















1A asedocarael developed. 


(nascens, being born, applied to this form to designate it as an in- 
cipient species. ) . 
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PAPYROCEPHALUS, new subgenus. 


Ty pe-species—Hymenocephalus aterrimus Gilbert. 

Three species of Hymenocephalus differs so widely from all others 
in certain characters that we have erected for them this new sub- 
genus, Papyrocephalus. These species are H. aterrimus Gilbert? 
(Hawaiian), 7. papyraceus Jordan and Gilbert? (Japanese), and 
H. barbatulus, new (Philippine). They are mutually character- 
ized by their deep, sharply compressed bodies; by the excessive de- 
velopment of the shallow sensory canals of the head; by having 
the bony septa even much thinner and weaker than in typical 
Hymenocephalus; by the great width of the suborbital and pre- 
cpercle; by the small eye; and by the blackish color, they being 
without the silvery sides characteristic of all other known forms. 


53. HYMENOCEPHALUS BARBATULUS, new species. 


Type-specimen.—Cat. No. 83652 U.S.N.M., 98 mm. long to end of 
tail, which is broken at its extreme tip, 27 mm. to anus; dredged 
with the single paratype 57 mm. long at A/batross station 5238, in 





Fig. 34.—HYMENOCEPHALUS BARBATULUS. TYPR. 


the Pacific Ocean, off the eastern coast of Mindanao; 380 fathoms; 
bottom temperature, 48.0° F. 

Fin-rays—first dorsal, II, 8; pectorals, about 10; ventrals, 7 
(11 in papyraceus, 13 or 14 in aterrimus). 

The body is deep and compressed, tapering rather abruptly into 
the usual whip-like tail; greatest depth of body, 1.4 in length of 
head; greatest width of head, about equal to postorbital length of 
head. The head is bluntly rounded anteriorly, its lateral contours 
are subparallel. The length of the blunt snout is greater than that 
of the orbit, is nearly equal to the interorbital width, and is con- 
tained 3.3 times in the length of head. The orbit is small, being 





‘Gilbert, Bull U. S. Fish Comm., 1903 (1905), sec. 2, p. 666, pl. 93. 
2 Jordan and Gilbert, Bull. U. S. Fish. Comm., 1902 (1904), p. 614, text figure. 
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little wider than the suborbital; its length is contained two times in 
the postorbital, or four times in the entire length of the head. The 
middle of the length of the head lies between the hind margins of 
the pupil and of the orbit. The mouth is large, terminal, and 
oblique; the length of the upper jaw enters twice into the head. 
Fine teeth are arranged in very narrow bands on the jaws. The 
barbel is evident, but decidedly shorter than the pupil. The dis- 
tance between the angle of the preopercular ridge and the mar- 
gin of the preopercle is equal to the orbit. The sensory canals are 
much wider but shallower than in typical species of Hymeno- 
cephalus; the bones are excessively delicate and papery. The gill- 
membranes are free from the sides of the isthmus; the first gill-sht 
is less restricted than usual in this subfamily; about 13 short and 
spinous gill-rakers were counted on the first arch. 

The anus is located immediately before the anal fin, at a distance 
from the ventral base contained 1.6 times in the head; this distance 
is decidedly longer than that from the tip of the snout to the hind 
margin of the orbit. 

The lens-like structures on the midventral line are small; the 
one immediately in advance of the anus is double, consisting of two 
small closely connected hemispheres lying side by side, the division 
being more complete than in striatissimus. 

The few scales retained are. round and wholly spineless, as in 
aterrimus, gracilis, and tenwis. 

Base of first dorsal fin, 1.7 in postorbital. The rays of the paired 
fins are weak (broken in types). 

Color in alcohol: blackish on the head and trunk and on the first 
dorsal and the ventral fins, becoming brown on the tail, with a black 
spot at the base of each anal ray; the pectoral fin is dusky. The 
buccal cavity is black along the margins of the jaws, but light on 
the tongue and silvery on the roof of the cavity; the branchial cavity 
is lined with dusky, the peritoneal cavity with black (underlain with 
silvery). 

The striated region is confined to the sides of the isthmus and to 
the area immediately above and behind the ventral fins. 

This species is closely related to H. aterrimus’ and to H. papy- 
raceus*® forming with them the group which we have just called 
Papyrocephalus. H. barbatulus agrees with papyraceus. in the pos- 
session of a small barbel, which is lacking in aterrimus. The number 
of ventral rays serves to distinguish all three species: in barbatulus 
there are but 7; in papyraceus, 11; in aterrimus, 13 or 14. 

(barbatulus, in reference to the short barbel.) 


1 Gilbert, Bull, U.S. Fish Comm., 1903 (1905), sec. 2, p. 666, pl. 93 (Hawaiian Islands). 
2 Jordan and Gilbert, Bull. U. S. Fish Comm., 1902 (1904), p. 614, text figure (Sagami 
Bay, Japan). 
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Genus MALACOCEPHALUS Giinther. 


For a description of this genus with a discussion of its relation- 
ships, and for a key to the four species it contains, reference may 
be made to our report on the macrouroid fishes in Japan.* 

54. MALACOCEPHALUS LUZONENSIS, new species. 


Malacocephalus, species, GILBERT and Husss, Proc. U. S. Nat. Mus., vol. 51, 
1916, p. 189. 


Type-specimen.—Cat. No. 83626 U.S.N.M., 56.5 mm. long to anus; 
dredged at Albatross station 5440. 


List of stations. 











Depth | Bottom | Number 
ees Locality. in |tempera- | of speci- 
Stee fathoms.| ture. | mens. 
CoE st 
D252 4 OLE SOUPMEGNMIUZOMs som pee pci asia ate sie Siete eee aoc 's croc ones 248 | 47.4 | 2 
S201 Were Ome ye ee cae ee Un Ee eee ele nied 173 51.5 | 1 
HAAG ROT eS LETT MI ZON a aee hte ornoe eh ne act Nain ta ies cae Seals 172 Dee Type. 
D476) |e Ofheas tenn ZOMy 2222 maces sc cos ese ee sce cate eee eee cma anes 270 48. 3 | 1 





Fin-rays—first dorsal, II, 10; pectorals 16 or 17, ventrals, 9. 

This species is characteristically blunt-headed; the greatest depth, 
between the vertical from front of first dorsal and that from the pre- 
opercular ridge, is contained 1.2 times in the head. The snout is 
unusually low and blunt, its bony tip is on a horizontal from the 
lower margin of pupil; preocular length of snout, 4.2 in head; pre- 
oral length, 3.7 in postorbital. The least interorbital width slightly 
exceeds the length of orbit. The ridge and margin of the preopercle 
are sharply produced backward at their angles; the least suborbital 
width is nearly equal to the diameter of pupil. The mouth is large 
and oblique; the length of the upper jaw, which extends backward 
well beyond the orbit, is contained 1.8 times in the head; the teeth 
are stronger than in the Japanese or Hawaiian species, the longest 
being about one-seventh as long as the orbit; the teeth are recurved, 
and are arranged in two series in the upper jaw, of which the outer 
row is enlarged, like the single series on the lower jaw. The barbel 
is long and slender, being contained 1.6 times in the orbit. The gill- 
membranes form a narrow free fold across the isthmus below the pos- 
terior margin of the orbit; this wide forward extension of the bran- 
chial aperture in Malacocephalus is evidence of relationships with 
Hymenocephalus and with V entrifossa, the next genus to be described. 

The scales are very small; about 13 series separate the prominent 
lateral line from the origin of the second dorsal; each scale is armed 
with about 10 small suberect spinules arranged in a diamond-shaped 
pateh on each scale. The anterior curve of the lateral line is long 
and low. The gular membrane is naked; the branchiostegal mem- 
brane is scaled over the 7 rays. 





1 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 136, 141, 189. 


542 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


The pyloric caeca, as in the other Pacific species, are very numer- 
ous, and are branched. The center of the anus is placed well in 
advance of the anal origin, the interspace being about one-half of the 
distance between the anus and the ventral fin, or one-fifth the post- 
orbital length of the head. There is a small naked fossa between 
the ventral fins. 

The dorsal spine is without denticulations. 

The color in alcohol is silvery-gray, clearest along the middle of 
trunk and tail, becoming brownish on*the back, dusky on the opercles 
and gular membranes, and blackish between the ventrals and the 
anus. ; 
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Fig. 35.—MALACOCEPHALUS LUZONENSIS. TYPE. 


This species is well distinguished by its blunt, low snout, strong 
dentition, long barbel, uniform dusky fins, etc. In these diagnostic 
characters the four paratypes, which are in poor condition, agree 
with the holotype. 


Table of measurements in hundredths of length to anus. 

















Types. 
Luzon- | Nippon- Paratypes, hawaiiensis. 
ensis. ensis. 
ANURLTOSS SUSULCI ae eee eee saa a saeco tees £440 4967 4134 | 4134 4134 
ToatalJensthanemme es seh te shee: eee ee Beale ee ase 1 406 340+ 330+ 285+ 
Length to anus in mm 56.5 77 69 | 66 53 
Length of head 89 92 85 84.5 86+ 
Length of orbit 29 30.5 olen 29 31 
Widthrofinterorbital=s ac) aes he eee eee oe 31 32 26 | 28 29 
Widthvofsuborbitales3--sc ese ote eee eee een ne 10 11 10 9 9 
Orbititospreapercle =: cases eee ce ae as ee 44 42 37 36 39 
Meng thvol-Suopt {eee ee an ree Noe ee ee re eee 21 27 23" | 24.5 24 
Postorbitalilengih of head .o2s cso. vane ae eee 42 43 35 36 36.5 
CNEL Ob UPPOR JAW .i 2 S22. oe eee ot eae eee eee ee 48 47 40.5 40 42 
Menephvotibarpelt:. 5-62 tongi..cn hes don eae dae ee 18 15 13.5 16 17 
Depthton pod y css: ase ec cesonees cece Ce nee eee 1G, Nek eec eae 74 71 84 
Widithtot podiy as. tek eee oe eh Pee oes 45 45 44 42.5 39 
AMUSTHOVAN AL. oe thsi Gee cie a scietawacee one ieee oe 9 17 1.0 10 9 
Amais G0! Ventral on 2. 8% cals ie be OS tA Ee ee a 15 17 17 17 16.5 
Ventral tonsthmuasa seq Sao seeds eee rane ee ee 35 34 29 30 27 
Lenethvon first dorsalibases sesec" «sch gas saeee eee 22 26 26 24.5 28 








1 A pseudocaudal developed. 


(/uzonensis, from the type locality.) 
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55. ? MALACOCEPHALUS LAEVIS (Lowe). 
Malacocephalus laevis WEBER, Fische der Siboga-Expedition, 1913, p. 166. 
Doctor Weber has kindly reexamined his material for us, and has 
made some measurements on the head which indicate that his speci- 
mens are not referable to 47. /uzonensis. The measurements referred 
to are as follows: 


ISIN ON GA Te SH ET ET} 0 Pea Sa no SY Sd ily SE A 38 38 314 
MRO GeNle eT ost: ene as ee ee ee oe es See eae De 300 mm. 321 283 
Breccniarwencth Of 'SHOUts= = ss = ese ee ee Sey TINE tay afta 
Preoral length of snout (from front of premaxillary )—— 122) Pee | eee lies 
BOStORDitale lemathie ot see ee aes ea ee DMX es eee 


Whether these specimens are really referable to J/. /aevis is not evi- 
dent. We have no specimens of that species. 


VENTRIFOSSA, new genus. 


Ty pe-species —Coryphaenoides garmani Jordan and Gilbert. 

In the synopsis of the genera of Macrouroid fishes, which was in- 
cluded in our report on the fishes of this family from Japan,’ we 
separated out a group of species? (e) distinguished by the number of 
branchiostegal rays (seven), and by the position of the anus (remote 
from the anal fin). The genus M/alacocephalus was next separated 
from the other genera: Lionurus, Mataeocephalus, Trachonurus, and 
Cetonurus. But in the description of Lionurus*® it was noted that 
nine species differed widely from the others, but closely resembled 
Malacocephalus in the large subterminal mouth and other characters. 
These species, together with two new ones which we are describing 
in this report, further agree with A/alacocephalus in the ventro- 
lateral extension of the gill-slit, which is continued forward to below 
the posterior rim of the orbit. In Cetonurus, Trachonurus, and 
Mataeocephalus, as well as in the other species which we referred to 
Lionurus, the gill-membranes unite below the ridge of the preopercle 
or thereabouts, except in certain aberrant species like puméliceps, in 
which the whole ventral region of the head and trunk has migrated 
forward, producing a very peculiar physiognomy.* In all the species 
of Malacocephalus and Ventrifossa the length of the upper jaw is 
contained decidedly less than 3 times in the head, while in all other 
species in the group of genera under discussion, the length of the 
upper jaw is contained about three times (Lionurus stelgidolepis. 
Trachonurus villosus) or more than three times (usually much more) 
in the head. 





1Proc. U. 8S. Nat. Mus., vol. 51, 1916, pp. 135 to 214. 

2In the listing of the species we erroneously referred to V. nigromarginata as L. 
nigromaculatus. 

% Proc. U. S. Nat. Mus., vol. 51, 1916, p. 192. 

Owing to the intermediate position of several species, we are unable to define or 
delimit a group based on pumiliceps and its nearest allies. 


119404—20——_12 
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There can be little question as to the naturalness of this group of 
species, although they have been described as members of the follow- 
ing diverse genera: A/acrourus, Optonurus, Malacocephalus, Cory- 
phaenoides, Chalinura. 


KEY TO THE SPECIES OF VENTRIFOSSA. 


a’. A sealeless ventral fossa, not pearly, nor lens-like, situated between the 
ventral fins, of variable size, and usually separated by a more or less ¢om- 
plete scaly bridge from the peritroct; mouth little oblique; spinules on 
seales arranged in quincunx order. 

b*. Teeth of lower jaw in two series; canines of upper jaw arrow-shaped ; 
denticulations of dorsal spine obsolescent; scales with a few short 
spinules; orbit about 3 in head__________ (ATHERODUS, new subgenus. ) 

atherodon. 

b*. Teeth of lower jaw in three or more series, forming a narrow band; denti- 
culations of dorsal spine numerous and sharp; scales beset with numer- 
OUSSpinles 21 2s 22-8 eS ae ee ee (Subgenus VENTRIFOSSA. ) 

c’. Sides of head and body brownish, with little or no silvery; scales small. 
dad’. Preopercle not produced backward at its angle; outer ventral ray 
filamentous; upper jaw shorter, its length 2% in head__macronemus. 
ad’, Preopercle produced backward at its angle; outer ventral ray not 
filamentous ; upper jaw longer, its length 24 in head_______ misakia. 

ce. Sides of head and body bright silvery ; scales of moderate size. 

e*, An area of enlarged spineless scales behind first dorsal; eye about 4 
in head; 6 rows of scales from last ray of first dorsal to lateral) 
line; first dorsal black, with a white base and tip (Aleock). 

peterson. 

e*. No area of enlarged or spineless scales behind first dorsal fin; orbit 
3.5 in head, or larger. 

f’. Preopercular ridge not sharply produced backward. 
g.. First dorsal fin with a distinct black spot; ventrals blackish. 
ht. Ventral fossa very small, as in garmani, its front being behind 
the bases of the outer ventral rays; barbel about % as long 


asthe .snouteea tes fe er ri ee nigrodorsalis. 
h?. Ventral fossa of moderate size, its front being in line with the 
outer ventral rays_________ ge mee Sp Sa Se ea ctenomelas. 


g. First dorsal fin without a distinct black spot; ventrals paler; 
ventral fossa small; barbel longer than the snout, being con- 
tained 2.8 to 4.0 times in the head. 

l. 7 to 9 series of scales separating the front of second dorsal 
from lateral line row; interorbital width less (0.20 to 0.23, 
usually 0.21 or 0.22 of length to anusS___--____---__ divergens. 
I?. 6 series of scales above lateral line; interorbital wider (0.22 to 
0.29, usually 0.25 to 0.27 of length to anus) _-_-____ garmani. 

f?. Preopercular ridge sharply produced backward at its angle. 
occidentalis. 

a. A lens-like organ immediately before anus, and another between the ventrals, 
much as in I/ymenocephalus; mouth little oblique; spinules on scales 
arranged along parallel series______________ LUCIGADELLA, new subgenus. ) 

nigromarginata. 





1This species approaches the genus Malacocephalus most closely. 
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a®*, A conspicuous pearly body in a sheath between the ventrals; mouth notably 
oblique, spinules on scales arranged in quincunx order (LucIGADUS, new 
SSUES ETN) ese a ae ee ee ee wate SYS EES See lucifer. 


Three species, atherodon, nigromarginata, and lucifer are sharply 
distinguished from the others, and may serve as the respective types 
of the new subgenera Atherodus, Lucigadella, and Lucigadus. 

(Ventrifossa, in reference to the scaleless fossa present in the typical 
species between the ventral fins.) 


Subgenus VENTRIFOSSA Gilbert and Hubbs. 
56. VENTRIFOSSA MACRONEMUS Smith and Radcliffe. 


Macrourus macronemus SMITH and RapcLiFFE, Proc, U. S. Nat. Mus., Vol. 
45 1012 pad d= ple 24 he 


List of stations. 





Depth Bottom | Number 





Albatross . ! : 
sae Locality. in tempera-| of speci- 
SetaOE fathoms. | ture. mens. 
Serre 
DLA OsesoutiiwestennieluZOU\ce see ae ese ea eae meena ace BAO B Pes teak 1 
5424, JoloiSea, near Cagayan Islands +-. 05-2. 22<--5--s22s0- 02-2 -e-ee 340 50.4 Type. 
5528 | Between Siquijor and Bohol Islands...............--..--.----- 439 53.3 1 


This species is related most closely to V. misakia, of Japan and the 
east coast of Luzon. 
(macronemus, in reference to the produced outer ventral ray.) 


57. VENTRIFOSSA MISAKIA (Jordan and Gilbert). 


Coryphaenoides misakius JORDAN and GILBERT, Bull. U. 8S. Fish. Comm., 1902 


(1904), p. 611, text fig. 
Lionurus misakius GILBERT and Hupss, Proc. U. 8S. Nat. Mus.,° vol. 51, 1916, 


p. 194. 
Macrourus asper JoRDAN and THomMPson, Mem. Carnegie Mus., vol. 6, pt. 4, 
1914, p. 306, pl. 38, fig. 2 (not Coryphaenoides asper Giinther). 


A single specimen of this well-marked species, hitherto known only 
from Japan, was collected during the Philippine cruise; it was 
dredged at Albatross station 5445, off the southeastern coast of 
Luzon; depth, 383 fathoms; bottom temperature, 44.3° F. 

Dorsal rays, I, 10; ventral rays, 8. 

We compare this specimen in the following table with two, includ- 
ing the type, from Japan. Certain differences are indicated which 
render somewhat doubtful the reference of our specimen to JV. 
misakia, The snout is longer; the barbel much longer; the distances 
greater between the anus and the origin of the anal fin and between 
the ventral base and the isthmus. 
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Table of measurements in hundredths of length to anus. 














Eastern 
Luzon. Japan. 
Albatross StablOW sy ouok at alsek = BS. SAI ete ae Fad ae Oe ere 445.) Ey pares ae aseeeees 
Total length ityMM). 2252. ees snes soa eae ae eee Sane eee eee. 170+ 340+ 113+ 
Lengtirto anus in mim 22 ees es Eh See ee caesar 36 80 30 
hengih: of head ..- 322 24-'. ots ee yee ss eee oes meee te oe eee 92 85 90 
aeneth of. orbits 36. JASE ea EIS Sas. ee eee 36 30 41 
Width of interorbital.....-- i ne OY Oe Pe Nene Sno enG aise te eae 28 28 29 
Width of suborbital:. yi se cP 2 ae fae hee ere rei oe ae ee 13 10 12 
Orbit to preopercleses kc the ee i aaa ce ee 39 38.5 37 
Deneth. ol Snowtan cr Saeed es ca eee nen eee ae Roche Seis neh eyo nS 26 DED, teeter 
Length ofiip persia wets. tis see oe ie ite ee eee ta i Ba oe ee oe Rot 35 38 
henge thi of Par belies ae ee see ee se ee eee eee ee ee eens ee oes 10 4 1 
Depth: of bod yore sass sere cee see eo ener eee lis See ee ene eee 62 63 | 62 
Wadith ol body cae eee ee. eR Se sot eet Ras ao ee San ee eh 32 36 28 
Ams Olan alee 2. .Oo8. coe eR eR eee O PARC LOO Ce REE CREAT nice ne ame 17 11.5 | 13 
ATU COAVENL alles yoo Ren Re ec eeeles Ot AS Ee a el a Rea eee 12 11.5 13 
Vierttral toisthmus 7... 24 513. 3-ct et ae done Oe Se. Roseeic spear ee este 30 28 26 
Lengthoifrst:dorsalapasees ses ce eo ae eee eas oe eee 22 22.5 22 
Interdorsalispace doc. e sae Noe oo sists cit gat ise eine =e eee ae eae 33 OT wa eee eaa 








(misakius, from the type locality.) 


58. VENTRIFOSSA NIGRODORSALIS, new species. 


Ty pe-specimen—Cat. No. 83627, U.S.N.M.; 214 mm. long, 45.5 
mm. to anus; Albatross station 5502, off the northern coast of Min- 


danao; depth, 214 fathoms. 


List of paratypes. 


























2 - | Bottom | Number 
Sat Locality. eels temper- | of speci- 
= oa eerial| ature: mens. 
| °F. 
Sol7) China’ Sea vicinity On MOrmOsa-=- secon. she sass eee nee eee 230 50.6 1 
5113) |\Ching: Sea, oftsoutihennsuz0nke-s 4-2 soe > Seen 159 Sle: oe sae i 
5122: | Bastcoastroi Mind o1O)-Hee =. an see noe Pee en eae nen eee 220) |S te eee 6 
BOM || Sat Oe ete Nae 2h te ee IE ga er as pian eee Sei lbca es 6 
ol'7 2) Micinityf ot Joloz..<). 22.7 s_: eicele SUES ee ee eee een eS ee BIS" | eee a 2 
5198 | Vicmity, olswesternabonolee spa. eas eoe hs bea eens eae 220 53.9 1 
52210) Between Marindugquesand: luzon Joo. Soy ee 193 52.4 6 
HO22i eee: Coss ee eos DMRS Spree axe met RS i So cal AA Uae oA os 195 52.8 11 
p2097| Cth MOnvh Westend spam ays = ete ok een ene ee era eee ea 312 49.3 1 
5S48) | PalawancPassaven. co. sje a earie see resi Pare Mena 375 56. 4 1 
Jo0s' |) -balayan: Baya SoubhernmanzOne a eees cease (ner a eee ee 180) | cSeceeene 8 
G3 \09 | |See ae O's Stes Pie. SE aS Ree Sct ee eee eee Sok ae Be es 204g SAE Sse Se 5 
5374 |" Vicinity of Marinduque Islandi= = aes eee es ee 190 ee S 2s sees 11 
D38St | LE CbWeenl Dullas andmidIZ OM ese ese la te eee ee ee ee 226 51.4 6 
9404) Vicinity, of DuponiBay nheytes -socese so sssse ne oe ee OE eee 190 54.4 1 
D40Gs|eeeee GOs: tee bee ee ee. et On ie ee ee a. eer ee 208 ni oes a rors - 2 
54094|' Between Cebtlandlbeyte 2:7 =) ee ee eee TSO" fos he Sees 12 
5444)) "Bast COast OLPATZON ce = keene: Sele Oe eee ee tee eee 308 45.3 2 
aa eee dol sic te ri 8 Pha ed WL ie PARP Se ERIS Le Pan eee es 383 44.3 2 
001 Viciniby-ofnonthern Mindans Ons) oases teen eae eae 214 54.3 5 
D902 s| ena Gon SPS TEES EN a PER oe 8 BA ois ER ees DAM.” - FFs cers 14 
BS OSH teens LO stances se et eo = ape ag terme A ee a a 226 53.3 8 
DOSE hase Oe SSR RS Se SUT I oe Sete en Os 200 54.3 6 
5505 |. -..- Oa rare ym EA gO isd ec ein eee ge at SA 20) || tee Skee 5 
S508 ieee LO asc 5 ore Ne ee ee ea oa ee AED oa 270 53.3 6 
8523) [bee On sect Nee ® oo SU a Be ee ah Shag arn ee ah ea airy ee 1 
§535)|| Between Cebw and*Siqtijors oa) jesse scae epee eke oneness 310 53.3 2 
5530. | BetweeniNegrosiand Siquljor. “aoe seen eee eee ees 279 53.5 4 
5bo8) |-eeae GO2E LM OF Re Re RT Re ee ee et oe hee ae 256 53.3 1 
9542) Viemity of northern Mindanao. 02-6. essen eee oe se esanee 200 54.3 3 
5586 | Vicinity of Sibuko Bay, Borneo 347 44.0 3 
5587 415 42.3 2 
5589 260 45.7 4 
5590 310 44.3 3 
5592 305 43.3 2 
5622 2(dals eae eoses 2 
5624 3 288 ii ds Le 23 5 
5625 | Between Gilloloand Kayoa Islands.............-..........-. P30 veer eae 7 
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In both its geographical and its bathymetric distribution, V. 
nigrodorsalis agrees with the following species, V. divergens. 

Fin-rays—first dorsal, IT, 10 (9 to 11); pectorals, 20 (17 to 238); 
ventrals, 8 (8 or 9). — 

The body is deeper than in V’. divergens, the ventral contour being 
more strongly arched; the depth below the elevated origin of the 
first dorsal fin is contained 1.1 times in the head, being more than 
twice the greatest width of the body. The general appearance of 
this species in other respects strongly resembles that of divergens. 
The horizontal projection of the snout beyond the premaxillaries is 
equal to the length of the pupil; preocular length of snout, 3.7: pre- 








Vie. 36.— VENTRIFOSSA NIGRODORSALIS. TYPE. 


oral length, 2.6 in postorbital. The orbit is almost round, 3.4 in 
head, 1.6 in postorbital. The interorbital is rather narrow, as in 
divergens as contrasted with garmani, its least width is contained 
1.25 times in the orbit, 2.0 times in the postorbital. The oblique pre- 
opercular ridge is not produced backward at its angle. The subor- 
bital width is nearly equal to the diameter of the pupil. The mouth 
is little oblique and large, the maxillary extending backward almost’ 
to the vertical from the posterior margin of the pupil; length of 
upper jaw, 2.6 in head. The teeth are apparently finer than in 
divergens,; the outer premaxillary series is little enlarged. The bar- 
bel is well developed but comparatively short, being constantly 
shorter than in divergens,; its length is about two-thirds that of the 
snout. The branchial aperture extends forward to below the hind 
margin of the orbit; seven branchiostegals. 
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The scales bear numerous fine spinules close-set in quincunx order. 
There are 8 (7 to 9) rows between the origin of the second dorsal 
and the lateral line series. 

The anus is situated just behind the ventral fins. A small fossa, 
about 1 mm. broad, lies between the middle of the ventral bases, being 
much smaller than in V. ctenomelas. 

The numerous sharp denticulations of the second dorsal spine are 
developed along its entire length. The ventral fin is inserted a little 
in advance of the pectoral. The right pectoral fin of the type-speci- 
men is absent, apparently as the result of an early injury; its base is 
now completely healed over and covered by small scales. 

The color in alcohol, a little darker than in V. divergens, is brown, 
becoming darker and more dusky below the first dorsal fin, and black- 
ish on the belly; the sides shine with silvery reflections. The ridges 
and margins of the head are mostly dark; the jaws are whitish at the 
corners of the mouth. The first dorsal fin is dusky, with an intensely 
black median spot; the pectoral is dark dusky, becoming black on its 
base and axil; the ventral is blackish, but sometimes lighter either 
proximally or distally. The lining of the buccal cavity is whitish: 
that of the branchial cavity is dusky anteriorly, whitish over most of 
the hyoid region, and blackish within its posterior outer margin, 
except on the extreme white edge. The parietal peritoneum is silvery, 
with fine black dots. 

The relationships of this species are indicated in the key which is 
included under the generic heading. 

Weber * reported on some specimens of this group, referring them 
to Macrurus petersoni Alcock. He distinguished two sets of speci- 
mens; the typical ones are probably true V. petersonii, but his vari- 
ants are more probably referable to V. ntgrodorsalis. 


Table of measurements in hundredths of length to anus. 














Paratypes. Type. 
Allbavy0s$ StauiOM. = - ee sere ase epee ele 5317 5586 5586 | 5585 5542 5330 5502 
Totaldengt hmmm. Sy eee eet aoe tee oe 192 240 2 220 | 2 188 2171 187 214 
Lengethyt0 AUS MMM ee a oeeaee neem eo 38 53 51 49 39 Bie 45.5 
Lenethof head's... .£t¢: $2e2). 6.2445 caekee 85 82 R4 85 82 92 90 
Tene tho Orpituerns nc sese ean ake ae eee ee 29 26 24 27.5 26 31 27 
Width otinterorbital sass. see eee 23 23 23 21 22 24 21 
WidthiorSubOrDitalss- ome eet et ee 10 1l il ll 10 12 11 
Onbititorpreopercle).8..s7 20 eet eS eee 33 33 35 33 35 38 38 
eneth Ovsnouts: = 27. sees Soc sees cae ene 22 24 26 26 23 27 26 
Length of upperidaw2 >. 1444-420 s2 2 ane ee 32 34 34 33 30 37 35 
oneth.of barbell: 26.20 eeewcia-o-se neat coe s ae 21 18 20 21 18 18 17 
Depthionbody osc tsereis- i so sk elt 2 oe eee 76 68 77 68 69 77 81 
Widthot: DOG yscc2.. «ie nacre = atoereeae ee 30 34 29 35 32 35 41 
ANUS tO anal: S sa ide cs tacee soe ass See eee eee 12.1 17.5 18 16 12.5 13 22 
JANE TORVCULT ARE 5 etree nee ie mene cae emerson 23 29 27 26 23 22 33 
Height of second dorsal spine........--.------ 73 G94 | 'Sscneece 72 65 Ot Valiebae este 
ler ehitvor Goi nOr Corsa tay avec cae meme sees eee 63 56 70 63 2G late ceee 
Length of first dorsal base ..........--------.- 23 25 23 23 22 26 26 








1 Fische der Siboga-Expedition, 1913, p. 156. 
2 A pseudocaudal developed. 


tt, cial 
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Table of measurements in hundredths of length to anus—Continued. 








’ 
Paratypes. Type. 
| | | ; | 
intend orsslis wacom a2 aoc cise aos Sacetee aces Dia mole | 60 in 08) S- «53 psemraita 60 
Heiehivorsecondsdorsaleiss2. 0) o.oo $i 42 5. tie 15} IBUe ote pak Set. ete eee Neat chad 
engtihior first pectoral ray... .2.2:..-..2-.--- Dees OLE 9 | 7 | te Al 5 11 
Length of second pectoral ray.............-...- A9OF eat 490 fF 43:|"° 48 45 | ba Sa) | 48 
menet oi onpectoralnm oo: - 22222065. oee | 50 51 | 49 54. | = 49 | 53 62 
Length of outer ventral ray................-.- doom. 2 AD aay 4] AS) iliesras 42 37 
Length of second ventral ray.:..........-.-.- | 30 32 | 31 31 IG wad (Nae oN 32 
Soft rays, first dorsal............. Se eh ee eee LOR Sethe |) 10 10 il 9 10 
Werliraluraystres ue ee ae tas Deeg 9} 9-8 8 8 8 
IRectoralinayse ance ase, ste Sn aby ee 20 | 593.054 20} 20 17 18 20 
Scales above lateral line ......-. nS epee eee Sai eoo | 8 7 9 8 8 
Denticulations of dorsal spine................. 36+26 | Oe earn ¢ 29 26 AR ee are 
Gill-rakers, lower limb, second arch .....-...- Ieee earls | 12 | 12M ai Seaccee. 11 11 
| 





(nigrodorsalis, in reference to the black spot on the first dorsal fin. ) 
ad 
59. VENTRIFOSSA DIVERGENS, new species. 


Type-specimen.—Cat. No. 78230, U.S.N.M.; 270 mm. long to end 
of tail, 54 mm. to anus; dredged at Albatross station 5592, in the 
vicinity of Sibuko Bay, Borneo (lat. 4° 12’ 44’’ N.; long. 118° 27’ 44’ 
kK.) ;. depth, 305 fathoms; bottom temperature 43.3° F. The largest 
paratypes are about 66 mm. long to anus. 


List of paratypes. 



















2 -_ | Bottom | Number 
ree Locality. Pe pve tempera-| of speci- 
“I Ke ture. mens. 
t oF. 
53101; China Sea, vicinity of Hongkong. ........:.........-...--.---- 100 65.5 | 1 
De2or On OFEHern tz ON) = 44-50 hee ee cee oe =e 224 53.2 | 2 
DaaOn owe. GOR See cee Tae eee a es Rete oes 212 51.4 1 
5259 | Off northwestern Panay...............-- =" 312 49.3 | 1 
5269 | Off southwestern Luzon........... = DAU ere ats ee 2 
BARD! se CORES a aoe esa ee ee mi 248 | 2 
Door ese Gots ee see Soe Reese Ns 422 | 1 
S289 ee GON= Fe ee ee Br Woh es 16 
S290 eet Fe GOS Fe 2855: cee eee ss 214 7 
DOS el eee doste ee Sy 180 3 
DLO M nae. GOs ees é 244 3 
5296 |..... dosha ys LO mer 3 
O20 Tn eee GOs econ | 198 2 
5444 | Off eastern Luzon cel 308 2 
5599 | Vicinity of Sibuko Bay, Borneo. S| 310 1 
5621 | Between Gillolo and Makyan IslandsstiaiiMeeu eee Ute | 298 12 














1 The shallowness and warmth of the water at this station (5310) is unusual for fe species, as wai as for 
Hymenocephalus nascens. 


Fin-rays—first dorsal, II, 9 (8 specimens), II, 10 (15), or II, 
11 (8) ; pectorals, 23 (to 21); ventrals, 8 (11 fins) or 9 (9 fins). 

The greatest depth of the body lies below the elevated origin of 
the first dorsal fin, and is contained 1.25 times in the head; the 
greatest width of the body is half its depth. The snout is broadly 
triangular when viewed from above; viewed from the side it is seen 
to project forward beyond the mouth a distance equal to the diameter 
of the large pupil; preocular length of snout 3.8 in head; the pre- 
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oral length is one-third the postorbital. There are no enlarged 
median nor lateral rostral tubercles. The large orbit is slightly 
oval in outline; its length, greater than that of the snout, is con- 
tained 38.22 (2.9 to 3.4 in 14 paratypes) times in the head, 1.4 times 
in the postorbital. The least width of the flat interorbital space is 
contained 1.2 times in the orbit, or 1.8 times in the postorbital; the 
interorbital is narrower than in the closely related Japanese species, 
as the following figures indicate : 


Table to show least width of interorbital space in hundredths of length to anus. 








| 
W. GAT MUI. ove ea en eee Dil dco epee Ol hate 4 8 2 1 
PACWETG ENS cack cee he eee ee eee | 1 | 3 4 | 


The ridge and the margin of the preopercle extend downward and 
backward, but are not sharply produced backward behind their gen- 
eral courses at their angle. The suborbital width is narrower than 
the pupil. The mouth is very large and a little oblique; the length 
of the upper Jaw, which extends backward a little farther than the 
orbit, 1s contained 2.3 times in the head. The rather coarse teeth 
are arranged in narrow bands on the jaws; the outer premaxillary 
series is enlarged. The barbel is long and slender, being nearly as 
long as the snout in the type, but usually decidedly longer in the 
paratypes; its free length is contained about four times * in the head, 
but varies in the paratypes as indicated in the following table: 


Table showing the length of the barbel in V. divergens as measured into the 
head. 


Length of barbel:___~-"2.8' 2.9 a? Dall Dae Oten we ote oO MMe es me Oo NO) 
Number of specimens___ 5 1 1 eee eae! ete eh ee ae hae Lt 


The sensory canal system of the head is well developed, much as 
in Hymenocephalus, but the membranous roofs over the canals are 
thicker and are covered by firm scales, and the bony septa supporting 
these membranes are stronger. The branchial aperture is extended 
forward to below the hind margin of the orbit. The 13 to 15 short, 
spinous gill-rakers are better developed than usual in the Coryphaen- 
oidinae, but are not so numerous as usual in the species of Hymen- 
ocephalus. Seven branchiostegals. 

The scales, which are beset with numerous fine spinules arranged 
in quincunx order, are more numerous than in V. Ian which 


1 Possibly when shortest the barbel has bynes injured some time during the life of the 
individual. 
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has but six rows between the lateral line series and the front of the 
second dorsal; in divergens there are 7 to 9 rows (7 in 2 specimens, 
8 in 18, 9 in 7). The gular and branghiostegal membranes are 
scaleless. 

The anus is located just behind the ventral fins; it is preceded, 
after a scaly interspace, by a very small naked spot or fossa like that 
of garmani and nigrodorsalis. 

The numerous and fine denticulations of the second dorsal spine 
are sometimes obscure proximally. The bases of the pectoral and 
ventral fins are on the same vertical in the type, but in some speci- 





. Fic. 87.—VENTRIFOSSA DIVERGENS. TYPE. 


mens the endcal is inserted a little farther forward. The second 
ventral ray extends to the origin of the anal fin. 

Color in alcohol, silvery on the sides; brown on the back, becom- 
ing darker anteriorly; blackish on the under surface of the trunk 
and head, and on the jaws, which, however, are whitish about the 
corners of the mouth. There is a dark streak along the front margin 
of the snout, and another at the occiput. The first dorsal fin is dusky . 
proximally, but lacks the deep black spot of nigrodorsalis and peter- 
sonit,; the base and axil of the pectoral fin are black; the ventral fin 
is almost black in the type and in some paratypes, but usually is 
dusky, becoming blackish proximally. The lining of the buccal 
cavity is mostly whitish; that of the branchial cavity mostly black- 
ish brown, but whitish over most of the hyoid arch and on the ex- 
treme free edge of the branchiostegal and opercular membranes. 
The parietal peritoneum is silvery, with brownish spots. 
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Table of measurements in hundredths of length to anus. 




















Ailbntrossistanione st. =. 6 hoo eee saa 5284 2 5592 5269 5115 or 5260 
{ 5116 
Mota ene Ghia ynonas <1 Sas soho) aie a =) facie oa ie ae | 285 Aldi inn eceaeriae 222 302 
ene EH LOMNUS I MM. ahs acre cas eee eeeeeee } 62.5 55 52 48.5 66 
Length of head........-- Joie set etek pepe eee oeeeee | 86 88 82 86 83 
Meneh OL orbib.-.<-<------~- Slaio ie Se aia ete eee | 25 | 27.5 27 28 27 
Width afinterorbitals 3- Jo- seests Pope ae ao tse ol 23t | 2e5 21 22.5 22 
Widthvof SubOrbital ns. see eee eee eetee ee IN a 10 11 12 10.5 
Orbitto Precpercle 3 a. a. eee eee ee oe eee | 38 | 40 38 39 37 
Length ofSnout..<cc.2ses22s4scemee sete eee ene | 24 25 21.5 24 21 
Lensth of, upper jaw. bic esc. cee eee eet eee eee 40 40 39 40 39 
Length of barbel.......-- Lie ca nA ay eRe Re ae 30 | 24 28 23 27 
Depth. of bodys ks. Rete aes Bee ee eee 7 1D Al oon oes 79 73 
Width Of DOG ere ece ae nen ee ee a meet SL femeal OPM: Bee hea 300 ae ee 
ANUS: TO;ANAS Faeroe siga cee pe oe ee Oa et ae eee seeeenees 19 16S eee 20 14 
Height of second dorsal spine. .-.-- nite eee A dese a ord Fae Dek ais cle etree ah ee etl ore 57+ 
Heicht, of third dorsal rayes fe c.ce see oe as ee ee oe ate as | estore | creer eel | eee ee 55+ 
Length of first dorsal base.....--- Sy eee tee ee | eal 26 24 26 25.5 
Interdorsal’space:ass2s2 see sae eer a ee | 48 52 51 50 45.5 
Length of first.pectoral ray. c\se- 25 ni oe eee | esl 4 8 i 5:5 
Length of second pectoral ray.....--.-...-- BE Ie fee 38 | AO RO 7 ce site | Soe ci eee renee Sea 
Lenethioipectoraliin sashes so eee oe ee 49 BIS) Waal serete cto te | reece eee a eee 
Lenzth-of outer venitraliray. 5-52 ts see gett ce oat | see eerie A ee Se oes eae ee eee ae 
Length of second ventraliray: oo. 2.22022 2 meee - te ole eee | DOO SER Broan PEE ee cea | tee eee 
SOli rays) rst Corsa leces see cece. 9 - wee esee a eer oi | 10 11 10 11 
VentralinaySs2 poet nee a eee cre acts a nee. acleniee Sl 8 9 8 9 
Pectoralirays. <-see: == sce Sor iae Hees Die ORE Mer Saree 21 | 23 20 19 19 
Scales,above lateral Tineve ssn <2acsce soso ore Coal 8 8 8 9 
Gill-rakers, lower limb of second arch........---.-.-- 13 ee ea 2s ae Beet 15 13 





(divergens, diverging, that is, from V. garmani, its representative 
in Japan.) 
LUCIGADELLA, new subgenus. 
60. VENTRIFOSSA NIGROMARGINATA (Smith and Radcliffe). 


Macrourus nigromarginatus SmMirH and RapciiFr“, Proce. U. 8. Nat. Mus., 
vol. 48, 1912, p. 114, pl. 24, fig. 2. 

Lionurus nigromaculatus GILBERT and Husss, Proc. U. 8S. Nat. Mus., vol. 51, 
1916. pp. 145, 192 (misprint). 


List of stations. 














Albatross, Depth in|} Bottom | Number 
station. | Locality. fathoms. | tempera-| of speci- 
ture. mens, 
ree 
Hidoeee ns. | SMACINIDYORJOlOS ose 2. 2 ici tte SEL eek k SS ee ee Tae © tale 161 57.4 2 
SWZ eee |e ee GO ead EE Ae ie ee ee Ae ee eee ei eat enn ae SL Sal 25258 sees 2 
5198 5.2234 i Vaiemity-of wastermrbonol e222 45, isk ee dose shee deel 220 53.9 1 
52002564. Oftsottheasterns Mindoro mesa scone sae ee nee 234 51.4 2 
52605 ee. pacer GOs... ERR A Ae He oe IR Ma tae 1 
D200 eee Off southwestern bizons ace ee eee eee ee eee WSS i orcas 1 
-§388.-+..4| Between Burias.and luz0n...2 >. 255) 6) alec eee Pe 226 51.4 it 
5418) See! Between Cebu and Bohol.............-.----- 159 54.4 1 
jaLSS eee | Vicinity of northern Mindanao 214 54.3 3 
55022 <a cise| Sees DO cect asia ato see ee eRe oe t eee  ees e aeeens SP ae EA DAE esa oce 1 
5b0DE Sea see doizti PO ee a eee eee 220" Pate Sa cekek 1 
5508S 5 o8 Soe ae OE sR OS sree eee ne ae 270 Dae 1 
SOLG ee aealsoeee OS SL. SS Soe Ea On NS MCT Ed ASD 175 54.3 6 
bole eee alemerae ORs SSSA Sioa sha ee eRe Se rR ca 169 54.3 1 
SoS St S| -2 0.3632 SEL EER Ee ee eae es Bee 200 54.0 2 
SOLO esac | sees 10 soos noe rein a een es oe ae Ee ee 182 54.3 3 
thi? RH eee Goal se SZ SPS ee ee Fe EES Pee ee ioe are ee eas 3 
Delis site oe BetweensSiqtijorand Bohol. 5 sess eee see See | 392 53.3 1 
6551s. 352 Vicinity ofJolo Islandtsc) a Bs Pas ae eee ee ee 193 53.3 1 
5OG0 ees === Between Joloanud Tawi Tawi= 2c. 7 sche ce ee ee ee 243 52.3 1 
ROO ne ee North'of TawitTawissk : 2p. 3 ees Pears 303 52.3 1 
So oEe ee. |e ote GO 5st Ahem teenie te tee eee eee 315 52.3 1 
BO1On a ee ee se GO. os SIS TUES EP EES Ak FR FL Ae OEE 277 53.3 1 
55802... =. Vicinityof, Darvel Bay, "Bormeos- so.) case sete Coe eee cee 162 55.8 1 
DOOL sess Flores Sea (5° 49’ 40’ S.; 120° 24’ 30” | 180 50.5 1 
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In its distribution this species closely parallels V. nigrodorsalis; 
the two species were often dredged together. 

Among the diagnostic characters of this species the coloration, the 
parallel arrangement of the spinules on the scales, and the presence 
of two lens-like organs may be mentioned. The lens-like structures 
closely resemble those of Hymenocephalus: the smaller one lies be- 
tween the ventral fins, the larger one is situated in a naked area 
immediately before the anus. 

(nigromarginatus, having a black margin along the anal fin an- 
teriorly.) 

LucIGADUS, new subgenus. 


61. VENTRIFOSSA LUCIFER (Smith and Radcliffe). 


Macrourus lucifer SMirH and RADCLIFFE, Proc. U. S. Nat. Mus., vol. 43, 
Lot plo. lesa to 


List of stations. 





| 


Bottom | Number 








Albatross - Depth in 4 
eas Locality. | tempera-| of speci- 
station. | fathoms. | cee ee 

MOnl i eeaestese: if 
175 | 5403 | 14 
169 | 54.3 | 1 

54.3 | 8 


182 





1 One of these specimens (Cat. No. 72929, U. S. N. M.) is the type of the species. 


This species is one of the most distinct in the entire subfamily. 
The conical pearly structure directed downward and forward, and 
ensheathed in the ventral abdominal wall, is highly diagnostic. 

The possibility that this organ is phosphorescent led to the naming 
of this species lucifer. 


Genus LIONURUS Giinther. 


Lionurus GUNTHER, Challenger Reports, vol. 22, Deep-Sea Fishes, 1887, pp. 
124, 141.—Gizeert and Husss, Proc. U. 8S. Nat. Mus., vol. 51, 1916, p. 192. 


The genus Lionurus is here used as we have already modified and 
defined itt exclusive of those species which are now referred to 
Ventrifossa, a genus which we-have just described. As all of the 
Philippine species have spinous scales, they are all referred to the 
subgenus Vezumia. 


1Proec. U. S. Nat. Mus., vol. 51, 1916, pp. 141, 192. 
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Subgenus NEZUMIA Jordan. 
62. LIONURUS PROXIMUS (Smith and Radcliffe). 
Macrourus prorimus SmirH and Rapcrirre, Proc. U. S. Nat. Mus., vol. 43, 


1912, p. 119, pl. 26, fig 2. 
Lionurus proximus GILBERT and Hues, Proc. U. 8. Nat. Mus., vol 51, 1916, 








p. 201. 
List of stations, 
a Depth | Bottom | Number 
A lbatross Locality. in tempera- | of speci- 
Station. | fathoms. | ture. mens, 
| °F. | 
5201 | Off southern end of Leyte Island...-.-.. i EBS ree Aste 554 | 52. 8 | 1 
22 ll rere Oe oe et ee, Sep hee) ee 8. PEE a8 od See Ee te 502 |....- Seene Type. 
5527 | Between Siquijor and Bohol Islands............-..-.-...-.--- 392 | 53.3 1 


We have already recorded this species from Japan, referred it to 
its proper position, and given measurements, in hundredths of length, 
of both the Japanese and the three Philippine specimens. 

(proximus, from its supposed close relationship with Coryphae- 
noides nasutus.) 


63. LIONURUS SPINOSUS Gilbert and Hubbs. 


Lionurus spinosus GILBERT and Hupss, Proc. U. S. Nat. Mus., vol. 51, 
1916, p. 199, pl. 10, fig. 2. 


List of stations. 


Depth | Number 





Albatross Locali = 5 
gated 4oeality. in of speci- 
station. fathoms. | mens. 

= | | 

54631| Olt LO SIeks bermCOASt Ol LUZON sam Somes cre se cierto aise aie etre eee ce 300 | 1 
3 


Baa omen a eRe NE acing a Onion ap ile ol Ne ea a | 560 





These four specimens are probably the young of ZL. spimosus, de- 
scribed originally from Japan. The head is proportionally longer 
and the body deeper than in the larger Japanese type; the difference 
is wider than that which usually results from age-variation, and it is 
quite possible that two species are represented. The differences, how- 
ever, may to a certain extent be more apparent than real, as the 
larger measurements of the Philippine specimens may result from 
the smaller base of measurements (length to anus) due to the position 
of the anus. 
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Table of measurements in hundredths of length to anus. 


Philippine Islands. | Japan. 





















{ | 

PAUBTROSHISTATLOU Gs: scsee eae ee ce ee eae a ee 5470 5463 5470 5470 | 4915 
Motalleng thpinmmim.- Jooe cece «sae see eee 196 TL Gog Gaepter to 1150 280 
NESTA Dae ey CES AT TT eee era eee 33 45 42 | 38 | 64.5 
Wenetntonhead'ssces wee ss 0 Seen. 32 See ae eee 90 91 86 | 91 | 73 
MGA OMOnD bo ets. ye ce cee kee O ee ie nee 29 25 24 27 20 — 
Widtivotumperorbitall’ = 325837 7 eis Lae ne i oe eee 18 17 14 | ey 15.5 
MiidiLoronsmbonbitaliz se. 50.8 aot a eae haa eae ee 9 9 9 | 10 9 
Orbitiomreopercle= wt sha A Oe hee hee 30 29 31 29 | 24 
ene LOROnsnOUlunt s+ ese eae ecm see eee Seek each ene 26 22 22 | 23 | 22 
enmthrOMipPPerlawace © ses anosee clan core oe aeee tees 26 DAK aot nee eh | 22 | 22 
enethiotpbanrbel: se... -ciscee sea ater he Osan anes 10 12 Sa 10 10 
Depihioth ody ke: 284.8 tetra. ew | ee 79 60 71 | 56 
PANINUIS SL OVA A ee ors anes eo OAS) Se ee ieee ie 22 | 17 21 18 13.5 
Height of second dorsal spine.........-.......-....-- pe haere Sicis. 2 AAS 2 95 96.5 
eight menira dorsal Layets saci ton Use sor Se = ats cae |e ce oe ose RN cae et ae 68 68 
MATENG OTSA MSACOS. wee inate ie are oN ae Solin ei een Som 32 27 
ene thonpectoralic.csesct cate cas sede eee ee ele 47 43 | 41 | 41 37 
engi hon outer ventral ray... oo ces emcmse bee a 68h Aaa ee Jeeisbeesese | 66 40 
Length of second ventral ray. -..-..-.-- Uaeeee ence 30 26° | ae eece ae pean iemee 22 
Saltimay Sst Onswler ween ae pace settee cee em enn sole 9 10 10 | 9 10 
WiOUniE Fey em aS cathe cei ye eis Bj eeiors ere ee See wn crac cee 8 9 8 8 | 8 
IPG C HORA AY Siar ay erate eee salar ae ei eaiare ere ee 21 20 19 22 | 21 
Scales, series separating lateral line from origin of | : 

SECOMARGOrSAliaet Heeencee seeee cise sae temiee Set be 9 8 74 8 8 
Denticulatonstofidorsal spine tastes... ! BAER oi |p ee eles enna 11 16 





1 Pseudocaudal developed. 
(spinosus, in reference to the very spiny scales.) 


64. LIONURUS INFRANUDIS, new species. 


Type-specimen.—Cat. No. 82669, U.S.N.M.; 203 mm. long to end 
of pseudocaudal, 50 mm. to anus; dredged at Albatross station 
5586, off Sibuko Bay, Borneo (lat. 4° 06’ 50’’ N.; long. 118° 47’ 20°’ 
K.) ; depth, 347 fathoms; bottom temperature, 44° F. 

Fin-rays—first dorsal, II, 12; ventrals, 11; pectorals, 21. 

The body is rather slender, the dorsal contour sloping forward in 
a gently convex curve from the elevated origin of the first dorsal fin 
to the subconic snout. The horizontal projection of the snout beyond 
the front of the premaxillaries is equal to the length of the pupil; 
the preocular length, about 0.2 longer than the preoral length, and 
equal to the height of the orbit, is contained 3.33 times in the head. 
The orbit is not quite round, the vertical diameter being a little 
greater than its horizontal length, which is contained 1.55 times 
in the postorbital, or 3.6 times in the entire length of the head. The 
margin and the ridge of the preopercle are not sharply produced 
backward at the angle, above which they are vertical. The least 
width of the narrow interorbital space is contained 1.4 times in the 
orbit, or 2.2 times in the postorbital; the suborbital is narrower than 
the pupil. The length of the upper jaw, which extends backward 
to below the posterior half of the pupil, is contained 3.25 times in 
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the head. The teeth are in the usual bands, that of the upper jaw 
having an outer series a little enlarged. The length of the barbel 
is equal to the interorbital width. The gill-membranes unite in a 
free fold directly below the preopercular ridge; there are seven 
branchiostegal rays. 

The scales are armed by numerous rather long spinules arranged 
in quincunx order; the last spinules project beyond the margin of 
the scale. Nine rows of scales separate the origin of the second 
dorsal fin from the lateral line series. 

The anus is about equidistant from the origin of the anal and 
from the base of the outer ventral ray; it is preceded by a naked 
area. 










So 
e Sie. 
SS ee eeu 
IR a ee 
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Fic. 38.—LIONURUS INFRANUDIS. TYPE. 


The second dorsal spine is longer than the distance between the 
tip of snout and the origin of the anal fin; the basal half of the spine 
is armed with 11 widely spaced denticulations. The pectoral and 
ventral fins are inserted on the same vertical. The inner ventral 
rays, when depressed, fall short of the origin of the anal. 

Color in alcohol, gray-brown, becoming blackish on the belly, 
opercles, and nasal fossa; pale on the jaws and the underside of the 
snout. All of the fins, excepting the second dorsal, are black. The 
buccal and branchial cavities are lined with black, without hght 
margins except along the bands of teeth and at the corners of the 
mouth; the parietal peritoneum is brownish black laterally, but 
silvery with black spots ventrally (except about the anus). 

Measurements in hundredths of length to anus (50 mm.)—Length 
of head, 82; length of orbit, 24; width of interorbital, 17; width of 
suborbital, 10; orbit to preopercle, 31; length of snout, 24; length of 


il eet hE Mn 
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upper jaw, 26; length of barbel, 17; anus to anal, 18; height of 
second dorsal spine, 128; height of third dorsal ray, 79; interdorsal 
space, 29; length of pectoral, 42; length of outer ventral ray, 62; 
length of second ventral ray, 29. 

(tnfranudis, having the under surface of the head naked.) 


65. LIONURUS. EVIDES, new species. 


Type-specimen.—Cat. No. 78231, U.S.N.M.; 157 mm. long to end 
of tail, 33 mm. to anus; dredged with four paratypes at Albatross 


station 5589. 
List of paratypes. 





| 
Depth | Bottom | Number 





Albatross ; Tocalit : : 
. iy- in tempera- | of speci- 
station fathoms. | ture. mens. 
ue 
ASO sae Micinityior Sibukoubay Orme: o28 2.23505 ce sete hee ee 260 45.7 4 
Goes oc Between Gillolo and Makyan Islands..................------- DOScie se omer os 3 





Fic. 39.—LIONURUS EVIDES. TYPE. 


This pretty little species is a close representative of Lionurus 
condylura, a Japanese species,! from which it differs in the blacker 
spot on the first dorsal fin, in the longer outer ventral ray, in the 
fewer denticulations on the dorsal spine, and in the larger scales 
(see tables of measurements). 

Fin-rays—first dorsal, II, 9 (11 to 18); pectoral 21 (20 to 22); 
ventrals, 11-14 (138 to 15). 

The body is deep and elevated at the origin of the first dorsal fin, 
from which point the dorsal contour extends forward as a convex 





1 See Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 197. 
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curve to the occiput, thence straight to the subconic snout, which 
projects beyond the front of the premaxillaries half its horizontal 
projection beyond the eye. The tip of the snout bears two rather 
prominent spiny tubercles; preocular length of snout, 3.25 in head; 
preoral length, 4.0; length of orbit, 3.0. The least interorbital width 
is nearly equal to the length of the orbit; the suborbital is wider 
than the pupil. The upper jaw extends backward to below the pos- 
terior margin of the pupil; its length is contained 4.4 times in the 
head. The gill-membranes unite below the preopercular ridge; there 
are seven branchiostegal rays. 

The scales are armed with about 10 slightly divergent rows of 
spinules. The scales are larger than in condylura, there being. but 
9 (8 to 94) instead of 11 rows between the origin of the second 
dorsal fin and the lateral line series. 

The center of the anus is a little nearer to the origin of the anal 
fin than to the insertion of the ventral. 

The second dorsal spine, which is strong basally, is armed with 
12 (9 to 15) rather large and well-spaced denticulations. The 
lengths of the various fins are given in the table of measurements. 

Color in aleohol, light brown, becoming blackish, with a silvery 
sheen, on the opercles and over the coelomic cavity. The buccal and 
branchial cavities are lined wholly with blackish except near the 
corners of the mouth and along the edge of the opercular and branchi- 
ostegal membranes. The black color of the parietal peritoneum is 
underlain by silvery. 


Table of measurements in hundredths of lengths to anus. 
































Albatross Staulonioen a pesceea see eee os 5621 5621 5621 5589 5589 | 15589 5589 5589 
Total lenethen-mimn eee 2-. oes 2132 131 2125 2117 2146 164 157 107 
Length toanus in mm 32.5 Bless ne 34 33 25 
Length of head........ 75 79 80 79 81 
Length of orbit... .... “ 24 20 eee 27 27 | 30 
Width of interorbital................- 19 19'5)53e 20 22 22 
Width of suborbital......-. Sa eeetes 10 11 12 11 12 
Orbit to preopercle........-.-.-..---- 24 26 at sree & 28 Tal sce = a= 28 27 
ene thsObSnOtUlere nes. cess eee | 22 ate Se ciats ae | 22 ae Wane ai 7 26 
Hengihtofupper jawesc.. saeco 22 a be es 25 23S eee 22 25 
Length: of, barbeliae=< 5. esc eco 12 i SS se oa 13 133) eer ose 12 14 
Depthionbodyes =e. -o see eee [Nemes Saleg- meee Gas cee 85 BOCs Sena Skee 69 
Height of second dorsal spine... .-..-- 68 CSR sees 7 18: [Seon 7 82 
Height of third dorsal ray...........- | 62s eee las dees Beales malbecee ee 64 71 
“Length of first dorsal base............ 23 23, oncesuee | 27 PN as ee 23 26 
Interdorsalispace.-.\ncc-eeaee son eee ee 18 2p Rese 34 SOE eos 32 34 
Length of}pectoral ;. 22.2.2 4e. 532-2, 2 39 ANUS. 22 Peay 44 AB NS eee as 47 40 
Length of outer ventral ray........-. ee ATO) Gli se 2eeeee feoeeeere 62H 52-e 68 68 
Length of second ventral ray....-..-- 29 ls go celles eons = |e seh = gets BON. = tye ra| seks aecie 25 
Softerays) first‘dorsalstiees eee 12 11 12 11 il 13 9 11 
Mentralird ys Pot gocee ee 14 | 14,15>| 13,14 | 15,15 | 15,15| 15:13) 11514 13,13 
Pectoral: rays-,.424 5224332 Sha et ZO oekitee 22" ies shed Sete 20 Bl [esaese. 

Seales (series separating lateral line 
from origin of second dorsal) .....-. 9 9 8 | 9 9 9 9 93 
Denticulations of dorsal spine - .....-- 12 Sele rtd 15 14 10 12 10 
Gill-rakers, second arch. ..........--- (| S042 55 8 do Pe eee TONGEAE SCS heads 
WOXe wae cee cman ee atonement ) @) (3) (4) eR Neeea eer (3) peo eee 

1 Type-specimen. 2 Pseudocaudal developed. 3 Male. 4 Adult female. 


(evides, pretty.) 


la it i i i i i ih 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 559 


66. LIONURUS VITTATUS (Weber). 
Macrurus vittatus WrBErR, Fische der Siboga-Expedition, p. 157, pl. 1, fig. 5. 


This species, the most strikingly marked of any in the genus, was 
not obtained by the Albatross. 


67. LIONURUS RICHARDI (Weber). 
Macrurus richardi Wrser, Fische der Siboga-Expedition, p. 154, pl. 1, figs. 
3 and 3a. 
This species is a close ally of Z. pumiliceps and of L. decimalis, dit- 
fering from them in the small number (8) of rays in the ventral fins. 
No specimens were dredged by the Albatross. 


68. LIONURUS PUMILICEPS (Alcock). 

Macrurus pumiliceps Atcock, Journ. Asiat. Soe. Bengal, vol. 63, pt. 2, 

1894, pp. 125, 127; Illustrations of the Zoology of the Investigator, Fishes, 

pt. 3, pl. 16, fig. 3; Deserip. Cat. Ind. Deep-sea Fishes Indian Museum, 
1899, p. 113. 

This species is one of that group of Lionurus in which the whole 
ventral region of the head and trunk has migrated forward from its 
normal position, the snout is blunt in profile, and projects but little 
beyond the mouth; the gill-membranes are united below the orbit; 
the ventral fins are inserted below the middle of opercle; the anus 
lies before the vertical from the origin of the first dorsal, and is 
followed by the anal fin after an interval unusually short for a 
species of the Lionurus type of genera. 

The reference of our material to the Indian ZL. pumiliceps is made 
without comparison of specimens. No differences of importance are 
apparent between our material and Alcock’s descriptions, which, 
however, are not sufficiently complete to render the identification en- 
tirely certain. 

We present a short description of our specimens, which were ob- 
tained at the following stations: 

















: l 
| Depth Bottom | Number 
Albatross Locality. pemeiz tempera-| of speci- 
station Pp 
pute: |fathoms. | ture. | mens. 
| | 
is | | 
Whe es 
AO LG L WVESLODM MEN ZOt eect oot Sees Me a ae eS ee ote 900 36.7 1 
5467 | Oiteasterm (Lbuzon= <2. Ss eee | 480) |aeneeas oe | 2 
5A6S i aco CO Reeme cs he eee eea paee eaeee DODIsNs tessa = | 1 
5587 | Vicinity of Sibuko Bay, Borneo 415 42.3 | 2 
poo RG OfnOMminin Cele besanmcsr semen acerca ee eres eee aise Gai eee me 
5607 |....- OLA moet eet Seamer tate A oscisiurs * Wales er, Ue be aie Dane ROIs Seon veee 2 
ABATA BET bONLS LEA terre see cae eke te eee ee ee nd tania IGM ieee e te | 1 
DOSS lot. = G05 3 Sts etapa deo oe ROR Ee See Te ee teas fe | 559 | 39.2 2 
5650 | paltot Onl reat kee ec eee ee Cee ee See eee 540 | 40.1 1 
5651 | a ee ON nee Se ora k oe ee CL ees cee cae eee vss oe 700 38.7 1 
5654 |_.... CLC. Sear a ND iia SAH a BS oe OE ee ale 805 | 38.3 1 
5655 |..--. LOS ON so Be aE de eee ee RD I | 608 | 39.2 2 
BOD fie aca Che ee EOS eh cee Rae Oe iy nn a ee oy 492 | 41.3 1 
SESS ilies CLO Map as Sere ke ee cae eS ee ee te I 510 41.2 1 
DHOURMANGRESSee. ween: eto a Na nee eee eRe une eee et oe 692 | 39. 2 1 
3 1 


566 t BVEACHSO AS! OGLE Ne eh eee See = So en eek sets 400 43.5 
| | 


119404—20—_138 
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Fin-rays—first dorsal II, 11 or 12; pectorals, 20 to 23; ventrals 
(39 fins counted), 11 to 18. . 

The body is very deep, and sharply compressed posteriorly; in 
some specimens the depth is constricted behind the trunk much 
more than in others. The origin of the dorsal fin is at the apex of 
a triangular elevation of the dorsal contour. The horizontal pro- 
jection of the snout is half as long as the pupil. The least width 
of the oblique suborbital is a little more than half the orbital length. 
The barbel is decidedly more than half as long as the orbit. The 
preopercular ridge is separated above from the orbit by a distance 
equal to the diameter of the pupil; the ridge is arched backward a 
little at the angle. There are seven branchiostegals and about eight 
rudimentary gill-rakers. 

The scales are rather small, being in eight or nine series from the 
origin of the second dorsal to but excluding the lateral line. The 
scales are reduced in size on the upper and under surfaces of the 
head; those in front of the anal fin are sometimes enlarged as though 
vertically fused. In the larger specimens the scales of the body bear 


six to eight parallel or slightly divergent rows of spinules. 
The first dorsal spine is sharp and robust; the second spine may 


be lower or a little higher than the length of the head; it is armed 
by 23 to 37 denticulations in four specimens, 39 to 46 mm. long to 
the anus, and by 16 in one specimen of 33 mm. The interdorsal space 
is very much longer than the orbit. 

For comparison with Z. decimalis we include the following 
measurements : 


Table of measurements in hundredths of length to anus. 








FAN GUTOSS StablONee ema e meee ase = seen aie eee els 5439 5654 5607 5469 | 5467 
Motallength injmmM eee eee eee ecm acces 1227 233 223 207+ 144 
GO@NT GEO EMEAVIS UNM IAI eyete clot ae ele metal tele alm erate 46 42 40 39 26 
Wenet hot nead eee seme lee a tea aia etter ye 81 83 80 79 85 
Meni etn ONOLOLG eee eee secs eles se toe esereets cineca 26 29 26 27 30 
IWidthiolimteronbital tessa ase eee eee eee 20 22 20 23 22 
Widthiotsiborpitaleassseee- reese ease nee 14 14 14 15 Sal 15 
Orbitmo preaperclesseer cna eerie eee tance ser an reer 31 33 30 32 33 
Length ofsnout.....-. eens ames eecsnstiaaeccisiele 26 29 27.5 26 26 
beneihionupperia wees seeeee ses eee esac er een 24 29 28.5 32 34 
Menethol athe aecsemeer eee entree ences e ae 19 Ue abt cease 16 20 
Depot pod veces ee seeeee see ema ee esa 90 84 80 80 81 
ANUS tO anales- == Ele oeeen ee ccteet sine 9 11 9 9 | 10 
Height of second dorsal spine.........-.------------- 91 75 76 70) SUS Pec cece 
Imperdorsalis pace cae se ersea ees se ease aint riers 32 Si Ml eeeao Se ase 41 | 40 
Hengthvotpectoraleme ses eee acee ems sae see see nee | aeanaee ete 45 AG. dl ceseneeees Soe eeesae 
Length of outer ventral ray.........---.------------- 33 43+ 54 62° “scenes 
Length of second) ventral rays 2. 2c. 2 -j= statis ee aie = eee a ainetel micelle mite | aii ia 33) |Iseme~ceeins 














1 A pseudocaudal developed. 
(pumiliceps, in reference to the shortened head.) 
69. LIONURUS DECIMALIS, new species. 
i ype-specimen.—Cat. No. 82668, U.S.N.M.: 155 mm. long, 38.5 


mm. to anus; dredged with a single paratype of about the same 
size at Albatross station 5848 in Palawan Passage; 375 fathoms; 


56.4° F., bottom temperature. 


ao 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 561 


Fin-rays—first dorsal II, 11 (both specimens) ; pectoral, 18 (22) ; 
ventral, 10 (both sides of both specimens). 

This species belongs to that peculiarly formed group typi- 
fied by ZL. pumiliceps, the last species. The depth of the body, 
greatest below the highly elevated origin of the first dorsal fin, is 
one orbital length longer than the head. In the type the ventral 
contour behind the anus is markedly concave, but is quite straight 
in the paratype; this variation is paralleled in pumiliceps. ‘The 
head is short and blunt, vertical between the tip of the snout and 
the mouth. Length of snout in head, 3.6 (3.4); oblique length of 
orbit, 2.65 (2.7) ; least interorbital width in postorbital, 1.4 (1.3) ; least 
suborbital width less than half the orbital length; barbel much less 





Fig. 40—LIONURUS DECIMALIS. TYPE. 


than half as long as the orbit. The small mouth stands at an angle 
of about 45° with the horizontal, paralleling the sharp suborbital 
ridge. The vertical preopercular ridge, separated above by the 
diameter of the pupil from the eye, is only slightly produced back- 
ward at its roundedangle. There are 7 rudimentary gill-rakers on the 
lower limb of the first arch; branchiostegals, 7. The gill-membranes 
are free forward to below the orbit. 

The anus lies a little in advance of the origin of the anal fin, 
which is almost directly below the origin of the first dorsal. The 
scaleless peritroct is as wide as the pupil. 

Eight rows of scales separate the lateral line series from the origin 
of the second dorsal fin. Each scale of the body is armed with five 
to seven parallel rows of spinules. The scales are reduced in size 
on the cheeks, the under surface of the head and in a strip extend- 
ing forward from the first dorsal fin and including the top of the 
head: those along the suborbital ridge are strengthened and angu- 
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lar: both the terminal and lateral rostral tubercles are studded with 
stronger spinules. 

The interdorsal space is much shorter than the iE The second 
dorsal spine is armed with 34 denticulations. 

The coloration in alcohol is mostly blackish-brown, but is much 
lighter on the upper half of the trunk and head and black over 
the coelom. The fins are all black, the ventral and anal black. The 
buccal and branchial cavities are blackish, becoming abruptly lght 
around the inner margin of the upper jaw. The silvery peritoneum 
is punctate with black and thinly coated with purplish brown. 

L. decimalis is sharply distinguished from its close ally, ZL. pwmi- 
liceps, in the number of ventral rays, 10 instead of 11 to 18, in the 
even blunter head, and in certain proportions quite strikingly shown 
by comparison of the tables of measurements we have prepared for 
each species. In decimalis the following measurements are de- 
cidedly shorter: the suborbital width, the distance between the 
orbit and the preopercular margin, the length of the snout and of the 
barbel, and the interdorsal space. 


Table of measurements in hundredths of length to anus. 

















| 
| Para- 
Type. 
aes type. 
Sass 
ATBGEOSS!SUATION Soe Sere ce ar eee ete eee | 5348 5348 
Totalilenpth) impmimrs a= s=-25-=- - SOE AE OE Gao d se eee eer eee Seton | 1155 1142 
Length to anus in mm.....----------- Jobe a ane ane Soe Ae eee eee eee ee 38.5_| 40 
Wenpthonheadee esas ees eee eee De eee sa Pon anche aoe | Sls 79 
Wenethovonbibeasr aaaee ser ees ae Saree ere ae oSte SER see ee eee 27 25 
Wadiihonimteronoltialesees ee. oe ee eee eee eee ie eee 3 23 24 
Walch of Sun oro i teal ees pees eters he arate en reer eee a 12 dies 
Orbit to preopercle nh een Rea ee a eee etter ee et : 27 27 
Wenp bh: OfSMOUt + sees = ae ae ere ee ea ee el eee aie a 21 22 
Me CEA OL MLO (DON) EUW ape ee ee eae < 24 | 22 
veneii otbar belG meas see Seer et ear Sete rare ee IE Ie et ne et Riad 9 fea 
Mepthion bodys sean. ae see sh eae ee eee la SORE Sa es Sic Sofas ee 90 85 
Imterdorsall spaces -tsas22se—- ots ae aie ese ae oe fei ie pinata lel | 19 11 
Length of pectoral.......-..--..---------2 222-2222 2--2n ee en eee ee se | Ar Osta t= ieee Ls 


| | 
1 Pseudocaudal developed. 


(decimalis, in reference to the number of ventral rays.) 


70. LIONURUS PARVIPES (Smith and Radcliffe). 


Macrourus parvipes SmirH and Rapcrirre, Proc, U. 8. Nat. Mus., vol. 43 
1912) py 24 ple 2s, nes a 
Lionurus parvipes GirperT and Husss, Proc. U. 8. Nat. Mus., vol. 51, 1916, 
pp. 202, 205. 
List of stations. 


Bottom | Number 








Albatross 4. Depthin - 
station. Locality. fathoms. tore onspeyt 
ae 
HGS sees Gulf of Tomini, Celebes=--2 02-42 s-—ssee= eee = oe ee 1089 36.3 1 
H609S2 a2 Sse. OES 2 soe ee ees 1092 36.3 2 
5GaGereee Pitt Passage 1262" |Se ee see 12 
S6T0beae- Wacaskar Strait see Se ee eS ae Se eee ee aie 1181 38. 2 1 





1Qne of these specimens, Cat. No. 72941, U.S.N.M., is the type of Macrourus parvipes. 





a 
q 
; 
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We have tabulated the measurements of ‘this species while com- 
paring it with Lionurus cetonuropsis, its Japanese representative. 
(parvipes, in reference to the reduced ventrals. ) 


Genus MATAEOCEPHALUS Berg. 


This genus is not intermediate between Macrourus and Coelo- 
rhynchus as Radcliffe! has suggested. It is really related to Lion- 
urus in a Manner analagous to that by which Coelorhynchus is re- 
lated to Coryphaenoides (Macrourus). The similarity between the 
two genera, consisting in the production of the snout and in the 
correlated strengthening of the infraorbital ridge, is due to con- 
vergence rather than to common origin. 


71. MATAEOCEPHALUS ADUSTUS Smith and Radcliffe. 


Mataeocephalus adustus SMirH and RapcriFFe, Proc. U. 8. Nat. Mus., vol. 
43, 1912, p. 126, pl. 28, fig. 3. 


List of stations. 








Bottom | Number 





Albatross A Depthin s 
. Locality. tempera- | of speci- 
station. fathoms. rae medi 
Sere 
DOGO GulbOfeno Mn COLE DSSE eset ina ar aise asses oreteoete i= ee miei GA7aSa5825225- 1 
5606 |....- CLOSE te eee eRe e ae BORG eee ieee temas © S344 | eae ne 1 
BOo0n PeOULKOl babi CNLeimtLal ts smencoen mec Nore se se memelaeimatsaie ante SGOT Seamer. 2 2 
654 alGnG MB OnIOOleDES ter. cee a ecnaaen oan see ee cles amine 805 38.3 Type 





This species seems to be distinct from Mataeocephalus microstomus 
(Regan), the only one with which it might be confused. 


72. MATAEOCEPHALUS NIGRESCENS Smith and Radcliffe. 


Mataeocephalus nigrescens SmMiTH and RapcuiFFE, Proc. U. 8. Nat. Mus., | 
vol. 43, 1912, p. 125, pl. 28, fig. 2. 


List of stations. 





| 
«| Bottom | Number 
Albatross ‘ Depthin : 
: Locality. tempera-| of speci- 
station. fathoms. ture. | mens. 
oiR 2 
5219: |) Between Marinduque and Guzon® =. 2. 2-¢2-_-22----.-..-...--- 530 50. 8 3 
348))|\ Palawan bassar Gree. ssse sein coe sa eee es neice ee oe ween ame 375 56. 4 | 1 
4235 | ToloiSestersya-ces-eee se tae coe ees eee eee eaicce cee bees 508 49.8 | 1 
5424 |....- COs oe Sate eee See et epee sia Se eee Sache rones 340 50. 4 1 
D425" ee ae Os ee eae ES ee eee SEE EON eee eee 495 49.4 | 1 
5492 | Between, Leyte.ands Mindanao. 2. ...2% 2-6-5 ee cee ene 735 52.5 | 22 
9515 1|_ Vicinity:er northern Mindanaos. osc. 2 oo. eerie eee eee oe (Sc RE oe 1 
55863 Stipa kOvB ays DORNGOs- <1. eee eres se cee. os eee sere ee 347 44 2 











1 Proc. U. S. Nat. Mus., vol. 43, 1912, p. 125. 
2 One of these is the type-specimen: Cat. No. 72942, U.S.N.M. 
3 “About 700.”’ 
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According to the data available, 4/. nigrescens appears to have a 
more northern distribution than M. adustus. M. nigrescens is a 
close ally of the Hawaiian MM. acipenserinus and of the Panamaic 


M. tenuicauda. 
Genus TRACHONURUS Giinther. 


73. TRACHONURUS VILLOSUS (Giinther). , 


Trachonurus villosus Gi~BErT and Husss, Proe. U. 8. Nat. Mus., vol. 51, 
1916, p. 205 (deseription of Japanese eae with synonomy ).—WEBER, 
Fische der Siboga-EXxpedition, p. 165, pl. 5, fig. 2. 


List of stations. 




















Depth | Bottom | Number 
Albairots Locality. in tempera-| of speci- 
: : fathoms. | ture. mens. 
ul 
Ol23n PM Hasticoas tol Ming onropssececenemeeeeeceen aon senaee somes 28a ances cee 4 
DID a ee COs he ce SoA ee targa a semaines obalals ie Saget Be E 28s See eet 3 
je48ul PP alawanleeassare st erp eee tee ee meee nines : 375 56. 4 Z 
5373 | Vicinity of Marinduque Island. -.........--.-..- 5 338 51.8 4 
5407 | Vicinity of Dupon Bay, Leyte...-.......... 4 BOON ee tere 2 
5410 | Between Cebu and Leyte...-...-..-...----- SSO ee cares 1 
5423 | Jolo Sea (Sulu Sea)..........--.- : 508 49.8 4 
DAZ eens GOS ae arto ee a era eed 2 495 49.4 1 
5492 | Between Leyte and Mindanao... 3 735 52.3 5 
D404 | ESRI O Se ac wessesa taki. Sek See é 678 53.3 6 
5512 | V. ‘icinity ofnorthern Mindanao x 445 52.8 3 
551s seco LOSS Te Ee ite SR eS SE eae ee rag an nls er meet 505 52.8 1 
DOZoN PE BeLWeelLolg ul orang ONO leer mscest has saeeeee nes eeines meee 439 53.3 1 
D080 ||) between Cebiuand Siguijoras.s-\. 5-26 eee sees ec aecca vom eee 432 53.3 1 
DSO) || MAICINI LYON SIM KUR bay eb ORMEOss em aen aaa eee ep ee 347 44 1 
SOSTalaence LO tease Oe ee ace aot Chey Sec ann ie Rca Lage a 415 42.3 2 
5646) MBUbon Straltiae -. tg cases eee ce eee meme ees eta 406i lbs eter ae 2 
OO48i4| FO Sas Bees Se. bate eee) oe Socee esa eee eaene 559 | 39. 2 1 
| - 
| 





The range of depth and bottom temperature inhabited by this spe- 
cles is remarkably wide for a Macrouroid fish of tropical seas. 

We can detect no differences of importance among these specimens. 
nor between them and Japanese material. 


Genus CETONURUS Giinther. 
74. CETONURUS ROBUSTUS Gilbert and Hubbs. 
Cetonurus robustus GILBERT and Husss, Proc. U. 8S. Nat. Mus., vol. 51, 
1916, p.-207; ply 1d, fig. 2: ; 


List of stations. 


Depth | Bottom | Number 





Albatross a : M 
Locality. in tempera- | of speci- 

station. fathoms. ture. mens. 

eK 

5601) Gulfiof Lomint; Celebesiccae-ce-- scence s cs sccmerceaoneeReses 65) tosses 1 
5631 Bout of Patiente Strait. coc atte wioe sake te eee eee tad 809) | aetsecee 3 1 
Oa a ae LO wie eines ein See oes ete oo ee ae ie res sks S45 | eciemmerienie 4 
5651 Gait of Bonil\Celebesij2)2: csc seco ceemen oeemetecwens woe 700 38.7 1 
SOSA eed OS than easnaae comet cre neCn Or eee eee coe tne heath aacene 525 41.2 1 








Between these East Indian specimens and the type material from 
Japan no specific differences can be detected. 


eee ee ee ee 


——— | ee eee 


COMPLETE LIST OF THE SPECIES OF MACROUROID FISHES OB- 
TAINED AT EACH STATION.* 


Each of the stations occupied by the Albatross during the Philippine cruise, 
from which Macrouroid fishes were preserved, are listed below, together with 
the number of specimens of each species. The data is offered as being valuable 
in presenting the associational distribution of the various forms. 


Station 5110; 185 FarHoms; Borrom TEMPERATURE, 59° F. 


COCLOTNYNCHUSHEROMDSON 22 ee a eS ee ee eee 1 
FAN CROCEDNALUS, SUTAQUSSIMNALS: LOLUUS= == Se 1 


STaTIon 5111; 236 FaTHOoMs. 


GOClOFRYRChUS  MICrOle DIS = == a2 ee ee Type+34 
COClLOTRYURChUSRCOTINU Chee = oe ee eS eee ees Type 
Coelorhynchus macrorhynchus_————-----~ SR Sh a ar aaa ASEM OO ee Tees OR Se 6 





Station 5112; 177 FarHoms; 52.4° F. 


COcloThynCchus (rouse. ee Co I Os So a all 
LLUNUCHOCEDILOLUS AS wl OTDUS = <= ee a pe Re Sale SEE es SS ee 1 





STATION 51138; 159 FAaTHOMS. 


IMENOCEDIOUULS Se nU O1UES =e ae Se a ee ee ee all 
CHET OSSONNT ON OC OTS QU Stee a = S08 8k we 5 AS ee es ee eee alt 


STaTion 5114; 340 FATHOMS. 


EY MCNOCEDNGUULS USCCIS aes Be SO 5S ee ee al! 
LENUER UU OSS GRILL TON LONI S ea ae ais aati aes oe stg ee Re ees 1 


“ Sration 5115 or 5116” ; 340 or 200 FatHoms; (7?) orn 50.2° F. 
EA MEN OCEDNCUULSILTIOS CONS meee een teers es La) SEIS Se Se eee iL 
STATION 5117; 118 FaTHoms. 
UU TIVENOCE DING UUS iL ONO TCE 0S ns ae en ee a ee eee 3 
STATION 5118; 159 FaTHoms. 


COCLORLUNCHUS ENON DS ON aoe = ee een ine aie ieee ea See 
COCLOTNUNCHUSHOT CUS = a Se ee ee eee SS 
Hapmenocenhalue lOngiceps > Be wo me tok Sie | SS se 
EU MNEROCEDINGUUSALON GUD ES ou = a ee ee ee ee ee 
TU CNOCEDGUUSE SS LOLUUS ee ae eee ae ne Sa 


Nee ee 


Sration 5119; 394 FatHoms; 43.7° F. 


TAINECNOCEDRAUUSHNOSCONS a= oe See 2 Se ee Se ee ee ee ee 





1 The detailed data for each station are given in Bureau of Fisheries Document No. 741, 
1910. 
565 


566 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Sratton 5121; 108 FaTHOMS. 








COoclorhyNChus “QUINCUNCIOMUS 2 ee ee eee eee Pe 
EOLENOGEDNALUS) VONGUCEDS) = a= = aes ee 9 
Srarron 5122; 220 FaTHOMS. 

Coelorhynchus-smithi 22st Ee ee ee 1 
Coelorhynchus:, radcli [fete ee al 
Hymenocephauis (8 tOrvussas* = 2k we ee ee eee 2 
V entri fossa nigrodorsqlis == see Se ee ee eee 6 
STATION 5123; 2838 FATHOMS. 

Gadomus *denticulatus= = ee ee ee 1 
Coelorhynchus smithi=s— 2 eS ee eee = 3 
TY GChONUTUS = CUNOSUS = 5 oe ee ee ee eee i ee 4 
STATION 5124; 281 FaTrHoMs. 

Conmjphaecnovdes SCI scaler === a 1 
Coelorhynchus smithi ___--______— Bettas RE ee See ee en es 2 
VentrifOSsa TAGTO0OTSQUS == a a eee 6 
Pracnonmiunus: C1lOsuses ke Sn ee ee 3 
Sration 5135; 161 FarHoms; 57.4° F. 

Coelorhinchus: argentatus == es ee ee 5 
Coclorhynchussangus = ee ee ee ee ee 3 
VeninifOssa NigrOomangingl de ee = eee ae ee ee 2 
STATION 5162; 230 FarHoms; 52.9° F. 

Coclorhynchws -n0ltatsh= = =e Type 
Station 5172; 318 FatrHoms. 

COClOThYNChuse OFICRLUNUS == 2 ee Type+1 
Coclorhynchius SSeuntdielus a Type+1 
Coelorhynchus (commiutabilis= == ee ee ee —— al 
Hymenocephalus s. aeger varying toward H. s. torvus_____-_~--------~- 33 
Venti fOSsa MGnOd OTS Ua Spt 2 te ie Se ee ee ee 2 
VEN Ura fOSs@ M10 OUUGEG UU Ca 2 
Sration 5173; 186 FATHOMS. 

Hymenocephalus s. aeger varying toward H. s. torvws___--------~------- 1 
Sration 5197;7 174 Faruoms; 5.° F. 
Hnmenocephaluslongicens = ee ee 1 
Sration 5198; 220 FatHoms; 53.9° F. 

Gadomis- denticulatusie ae ee ee ee ee 2 
Goelorltynchus- smilie ee 1 
TASTE TOCED UGUIS 1 Se 06 O TUS ae ea ena ee 2 
WC TUETU iOS SU TULO TO CG UR VLG aes a 5 alt 
MentTi{Gss@ MOTOmarginaie, —= =) 2 ee a! 


1 See discussion of this station on p. 525. 
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Sration 5201; 554 FarHoms; 52.8° F. 


COAG S ULI LUUS ae EE ee Re ee eo ee E  ) 1 
MAN VOU IS CORO a ee ee 8 oe 1 


PROVE US EID TOL VINGLS = a a Te Se eee ee eee ea! ee ee Type 
Srarion 5215; 604 FarHoms; 50.5° F. 

Coryphaenoides SCMASCL OCH oh eed On ay eae Ne ea Type+1 
Station 5216; 215 FatHoms; 51.9° F. 


EL UTUCHOGE DILGUIUS UOT GUD CS arse ee ts en ig ae as GUE New Rae fawn Meee coer as LE 1 


Sration 5219; 530 FatrnHoms; 50.8° F, 





EGLO CONUS a SULEG OIG ILS a eet ae er teed ee Ae) A AE ee 1 
EGET COCETILG LU SR ICU OM OS COTS ee eee ree etree re alee ie oc ee a 3 


Station 5221; 193 FatHoms; 52.4° F. 


COCLOERYN CUS A CCl] Cia == = eee ee ee ee ee al 
ER UUCIVOCED ILOVUS Soe OTIS ea eee ree Et es ee ee 10+ 73 
TUL OSSOMIULOT OC O18 CUL Soe ere eee eee 6 


STATION 5222; 195 FarHoms; 52.8° F. 





ELT RAUL GED ROIS MOG VOS Se as ee ee ee eee al 
LE CHU ACE NALS SPOT VU G5 Se = Oe ene ee eee 2 
CTE OSSOUUT HO CORSE CUS ee Su ee aye ae re es 11 
Station 5238; 380 FarHoms; 43.0° F. 
Hs VVCNOCEDLGUES ts UC LUCTUS Seo e = ee ee ee ee ee Type+1 
STATION 5247; 1385 FATHOMS. 

COCLOT NUN CHUS? OF OUS a ee es ee a EE ee Ree 1k Te 2 
STATION 5255; 100 FaTHoMs. 
COCLOTRYUNGHUSIMOROCNTCTUS = = 2s DE ee ee eee 1471 
Station 5259; 312 FarHoms; 49.3° F. 

HU INECROCEDILALUSES  LOTOUS EO a Se ee ee 4 
ILCHURUOSSU RIL ONO CONSULS == =o ok. at ee I ee ee al 
WCET ET OSSUROAU CIN CN Stare ee. Soe ee ee ee aL 
Station 5260; 234 FarHoms; 51.4° F. 

Coelorhynchus, species? (young; poor condition) --____________________ ab 
COCLGRI AUCH USea TCL GUL CU ea ee Ss a ee eee 1 
IAA ITILE LOCC DILL USES et O12 1S es on ea a See 5+ 240 
Ventrifossa nigrodorsalis or divergens (poor condition) —~-_____________ 2 


VACTUL Tot OS SOTLUQILONT CONG ILO Ue = eee ts = dS ee eS 2 


568 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


STATION 5261; 145 FarHoms. 


Ventrifossa nigromarginata_____~ 5 SEES SE ee a a a 


STATION 5265; 185 FATHOMS. 


Coclorinjnehus: velifer_222 a ae eae ee eee eee 
Coelorhynchus argus__.-.-------..----- RUA Se ONES PPE CPN el he 
Hymenocephalis tongicens = 23 ee ee eee ee eee 
VCCI OSS STU OR ONTO GWOT Cy mae ee eee ee ee ue 


STATION 5268; 170 FarHoms. 


COCLOTNUNEN US VCC ae a Ee ee el a ee 
ITY MenOCEPNAUUS (SS TONUUS == - See ee ae Ek Bee Se See ee 
Ventrifossa nigrodorsalis or divergens (poor condition) _~—~—___- 
VeCntrtfOssaiuurc Cr 2a Aare is Be ee hl ee ee See oe 


COCLOTNYNCHUS SUC Ci = a ee et Se I ae ee a 
TLYTVCNO COD OVUS. SESE OU US ae ates me i lee gen ie pe Lee Lee 
ViEntri fOSSQLAIVETO ENS 2 Re sees Se ae es Se ee ee ee 


STaTION 5274; 525 FatHoms; 41.3° F. 


BOENYIULUS wSPONGUCEDS ek 2 CS ae a A ee ee 
GOGOMUS AUINONIGens2 32 ee ee ee ee. ee ee ee 


STATION 5279; 117 FaTHOoMs. 


COCLOTRYNCHAUS AEG CELTS Ae ee re 
LAIN ECHR OCEDILOUILS Ss UO TU ILS 2 Seer e 2 ee an es oc a aye ee 


Sration 5280; 193 FaTHoms; 49.6° F. 


Sration 5281; 201 Fatruoms; 50.4° F. 


Coelorinchus macrolepis= ease eS ee eee ee eee 
Ventrifossa nigrodorsalis or divergens___---------------------------- 


STATION 5282; 248 FarHoms; 47.4° F. 


Coelorhynchus, species? (young; poor condition) _____________________ 
LLY MEN OCEDRALUS S2. LOTUS ine ee eae ET ess Ee oe 
Hamenocephavis  AGsCeng Poe ee ENP ee 
MalUCOCEDRAUSeILLONeNStS = eee eee 
MEntttfO88Q: QUVCTOCNS Ee a ee Se eee ee ee 
TAOMUUF AUS SC SPECIES 2 CY OUT Oh) see ee ee 


SrTation 5283; 280 FarHoms; 46.8° F. 


LITYIMENGCEDNGUUS TORUS 2 oes eS eT lee ae eaten ee 


nNnnNwe 


i) 


pe 





| 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 569 
STaTion 5284; 422 FatHoms; 42.3° F. 

NETL SS RCL ULL INGO TUS ae te a if! 
STATION 5287; °379 FaTHoms; 43.4° F. 

Coclorhynchus, species? (very poor condition) —~__________--_-__~ Layette 4 


Station 5289; 172 FaTHOMS. 





Gaclor Wy OChAts -LCIATET ene Oo Se tae EAE RR oe ieaetye al MEAD Dg 52 
Hymenocephalus s. torvus__----------------~-----~---- AP a ieaeivas oe eat 1 
NACVERUIOSS Oe 1UOIG CONS UULS m OT TL Ut Cin C1US sem mame nse useen ners ee ee 5 
NGETELIEO OSS Cn CLU UGTA CUS tate meee er ea ne eae ye Ne ee ee ne ‘1 16 


STaTIon 5290; *214 FATHOMS. 


EO OCLOMMITCIMUST TIL CE UCL TIL S eee ee ee lt 
GRE NO GD I TUOUS TOOT ORS, Se AS ee ee ee ee 
PRET EEIRUT OSS (ACUTE TRG CLDS eae a a gt ee ee ae ee 7 


jt 


STATION 5291; 173 FATHOMS; 51.5° F. 





COCMLGENUIGHUSE ORO CIULUUILS ee a ee 1 
COPIDIA VY MEOMIS WYP os se ee 13 
CLOT FEC TIILS OI OL Se ee et ee ee 8 
TAME TOCEDILQUES aL OW OLGEID Sip ee ae ee i 
UME VOCED GUUS Se LO UU Sees ae ae ee ee ee ee al 
MOUNT EDEEN CMOS WOO CONUS Se Se oe ee al 


STatTion 5292; 162 FaTHoms; 52.4° F. 


Coelorhynchus velifer —~--- Mee a 1 
LM INCROCEDILOUUSAON CLUS tent ne ee ee ee ee Type 
FLTC TLOCE i CLALS UOT. LGC) Sy eae ee eee a ee ee alt 


Sration 5298; 180 FatHoMs; 57.4° F. 


Coclonunehusvelifen a2 2 a a ee ae eae eet ee ee Pall 
CEE OSSO2C VU CTO ENS 2. = 22S 2 ere ee Oe ee ee ee 3 


STaTion 5294; 244 FaTHomMs; 48.4° F. 


Wolo Wynchus: Velifeje ess =. 5 2 ee es ee a ae Type+1 
EIN CROCCDROVUSES SLOTUUS = 2 8 oo oe eee ee 3 
WiC tMUiOSSOLUUUCOCIVS ae ee Ee RE es Re ee ae 3 


COELOTIIINGHUS CeEUTer eS A ee 8 eS a eee See i, 
MENTTD OSSOKUUGCTIUCN Sia eas eee is 2 eae eee 3 


COCIORTAINGNUSIUCUN Clymer ene ee ee eee eee ee 
CHER LOSS ONCE OGUCIUS ees tae me ne ree init) ae No so ee eee 2 


570 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 
STATION 5298; *140 FATHOMS. 


Coeclonnynecnas Orgus. ee ao ek Se ee ee ee eee: 2 





Sration 5301; 208 FarHoms; 50.8° F. 


Coelorhynchus, species? (young; poor condition) _—______________=_____ At 
LYMENGCEDRAULS TONGICED Ses a ae ae ee ee ee i 
ET YIMECHOCEDNAUUS= SY SUETUCEUS SUNT Se oe er ene ee ee ee 8 


Sration 5310; 100 FATHOMS; 65.5° F. 


TTY MENOCEDRAUUS TOSCO S ee a ee ee eee 7 Il 
Vientiri[OSSQsdaverg ens, 2 ae RO Le ae eS ee eee See ee 1 


SrTatTion 5317; 230 FatHoms; 50.6° F. 


Coclorhynchus Conquers ee ae ee a ee ee Type 
HYMenOCennaluselOngiCep so ee ee ee ee ae if 
Hymenocepnaliuses «SUAiQussunwsee == ee eee eee 5 
VEMIATOSSG NAOT OLOTSAWSE ee eee ee Se ee eee if 


- Srarion 5325; 224 FarHoms; 53.2° F. 





Cony pRAENGTACSYINACKO) Se Oe Soe eee pee een eee 4 
COCLORINITENAUSS CUT OMLLCILL Se a ne ae ee Ss See Se Cree 1 
COCLOTRYNCRUS ACD CNG ee ae ae ae ee er eee Type 
Hymenocephalus s. striatissimus X H. 8. torvus_______________________- 15 
Venti fossa: Givergens.2= 2s. ee eee nee eee Se 2 


STATION 5826; 230 FATHOMS; 55.4° F. 


Coelorhynchus dorsalis = Se Er ee eh ee al 
Hymenocepnauis SV striqussimus, < H.S: tOnvUSs = ee eee 3 


STATION 5328; 150 FaTHomMs; 53.9° F, 


FEYMEnOCEPNAUUS Ss StTiCHssinuvws XH. Sa LOnUUs = eee if 


Station 5829; 212 FatHoms; 51.4° F. 


COCLOPNYNGH USC OFS CLUS oe a Ae oe eae gee eee Type 
Hymenocephalus s. striatissimusXH. 8. torvus = 4 
VENiITuiOS SQNGUECKO CNS an = Sa Ee a ee ee ee all 


Sration 5331; 178 FatHoms; 54.7° F. 
Hymenocephalus s. striatissimus XH. &. torvus. 2 eee ef: 


STATION 53848; 375 FarHoms; 56.4 F. 


Coeclorhynchus: Commutaboits = _S— -- eee e eeeee Type 
VEntvifossea NigTOGOTSalise 22 - == ses 2 a ee a ee eee ali 
TAGNUTAS: CECUN G8 2 Se ee ee ee Type+1 
Mat@eoCepnalus NiGTesCenis ie a ee Se ae ee eee eee 1 


Ty CCR OTALGUS _OULLOS UG ee ee ee ee 3 Oo A Oe ee ee aioe Z 





PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 


STATION 5363; *180 FarHoms. 


COCTORICUNEMLUSTIULONLDS Ono ae oe oa eg ee eee a 
ERUMUCTIOCEDILOUUS™ Se UOT VILE = ae ee eee ee ee 
Went AOSSPEIULGTOCOTSWULS = = Onsen eS ey 


STATION 5865; *214 FaTHOoMS. 


COclornayncnus macrolepises = ae. ee eee 


AUC MOCEDILGULS Sic COT ILS er ee ee Se ee 
CTL LOSS ONULOT. OC ONS LIC eae eee ee ee Se ee ee 
Ventrifossa, nigrodorsalis or -divergens. —-— 2 = = 


STATION 5366; *240 FarHoMs. 


COGLOTGNYNGHUSE TLAGULOLUS es = Ses 2 a ot a Se ee 


StTaTION 53867; *180 FArTHoms. 


COCOCEHURCILUSHING CROTILUN CUS. == te ee Dee ee 
Hymenocephalus, species? (poor condition) 


STATION 5368; 181 FatrHoms. 


HG TCNOCEDILAUUS RS LOTUUWS es See Se 2 ee ee 


STATION 5371; *83 FaTHOMS.* 


TU ICTEOGEDILGLU SRS VON Se a 


STATION 5372; *150 FaTHoMSs. 


TA MenoCennalrsplongtpes === Se ee 


STATION 5373; 338 FatHoms; 51.8° F. 


TA TLCROCETILALIUS. TEOSCEN Sa ee ee ee es Se 
TE CCROMULUS. UILLOSUS = 2 ee eee Pel, LD 


STATION 5374; *190 FatTHoms. 


COClOLBYUNCHUSET AACE Cl = ae eee we ee 
Hymenocephatus longipes ______.-_-______ Bret ee oe 





PLUTICHICCTILLLUS-S. COPUUS: i. = a Sens ee ee 
PEUIENULOSS Oa TUG TOMOTS OLS = es ee 


STATION 5375; 107 FatTHoms. 


EIN CROCEDLALUS: LONGIGEDS: _ 2 2 Fe ee 


STATION 5376; *90 FaTHOMS. 


Hymenocephalus, species (poor condition) __---»_- 


V1 


bo 


ise 


OW dt bo 





1Depth probably erroneously estimated 
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Station 5387; 209 FarHoms; 52.4° F. ; 
Coclonhanchus Gr guste ee ee ee rene 1 
FT AMEN OCEPRALUS: LONGINES Law 2 eet gee ee Se ee ee ee a 
Sration 5388; 266 FarHoms; 51.4° F. 

VGnerufOSSQ' WEGT OM OTS WU Sa ae ea se eae 6 
VientrtfOSSG Nig rOoneat gine ae ee ee ee Cf 
STATION 5392; 135 FATHOMS. 
Coelorinnchustquineune hs = Eee Type +6 
STATION 5396; 187 FaTHoMS. 

Coelorhynchus quincunciatus Le Me sae Bi at oo ee Ew eens ah eee al 
STATION 53897; 134 FATHOMS. 

COclOrhinGhus: QUANCUNCIOLUS ae a ee ee 2 
Station 5403; 182 FarHoms; 55.7° F. 

NAA IMNECNOCED RGIS LOMO LDC Si a ae een ee it 
Srarion 5404; 190 FarHoms; 55.4° F. 

Mentrifossaa nigrodorsalis =. = eee ee ee eee 1 
STATION 5406; 298 FaTrHomMs. 

Gadomus Cenvicwlatus =e =e ee ee ee ee ee ee eee aft 
WVENEI FOSSA T ODORS CUTS Tee sa ae Scr Ne a nee es en 2 
STATION 5407; 350 FATHOMS. 

Trachonurus vtllosus.2. = 325 oo Se eee en ee 2 
STATION 5409; 189 FATHOMS. 

TLYMENOCEDRAUUS SS LOTUS. 2 = Se Seri he ee ee 6 
Ventrifossa MgTOdorsalis = = 23 UE ae See ae cet ot, 
STATION 5410; 385 FATHOMS. 

Gadomis denticulatiss a ee ee ee ee 1 
LY AChONULUS, COS Se es a ee ee eee 1 

STaTion 5411; 145 FatHoms. 2 
FRAIMENOCephalus LONGI CCD Sa ee a ee ee eee T 
Station 5412; 162 Fatruoms; 54.8° I’. 
Coclorhynchus’ QUuincuncidtus2 ee ee eee age 
FEY MeEnocepnalus longicep ss = ee ee é 
HT YMenOCeDhauus LONG CS === 2 Se ee eS eee I 


Ne a 
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Sration 5417; 165 FarHoms; 54.4° F. 


COLONY ICIS CCU OS TS en ee at ee I Se 1 
HA MENOCEDRAVUS. LONOUD CS ae eee ae a ee eT eS 1 


Station 5418; 159 Faruoms; 54.4° F. 


COCLOTRYN CUS OCUTAT OSU Ga ae a re ae eee ee Type 
aN CNOCEDILGLULSHLOILGL DCS eer neg ee OE ema eee i 2 
HAIER OCEDILLUUS AS ALOT US ae ae een ee eee ee 2 Ne oft 
CPLR KOSS CRMID? OTs OTTUCLI UNE CU Creme ameter ee REE Se ES eee al 


Starion 5419; 175 Fatuoms; 54.5° F. 
LUTE NOCEDILGAUUL SS staUO TUES aa Sie aye ee aera ES SR ae eee 1 
Sration 5421; 137 FarHoms; 58.4° F. 


Coelorhynchus argus____- ep ES Lh SAS ye eek ep LeU Sts 5 FL Son oft 
HAN ECNOCEDNAUUSE LONGUS a> a a Se A ee Type 


Sration 5423; 508 FarHoms; 49.8° F. 


EES EIU LOU S IRS TLL COULSON 2 ee a Type + 4 
GO CONUUSEI UO TUULCES ee eee a eae, ee A ah aes yah as! 
ECULCOCE DIC ULSUTULT CS CONUS pore eee ee ee af 
RRC CHONUTUSZUULOSUS oon Sas ee eo Oat ee ee 4 


Sration 5424; 340 Faruoms; 50.4° F. 


BES CLUTULL LOU Stag S ULC CFU UES pee oe 2 ee ee A oe ee es ee 2 
COCO RAI CH USESTIOUL en eee re Bs ee oe ee 2 
CTELGU OSS CRP TLLCT ONC TIS es ee ae a a a ee Type 
WR TERCOCEDINGUILS TOT CS CETUS ee aan ee ee ag ee itt 


Sration 5425; 495 FarnHoms; 49.4° F. 


IMCLGEOCEDRAUISTNIGTESCENS® 2 = 2s = Se Ee ee ee ee ee oe ee a 
LOGHOWUTIS \ULLOSUS = Saas an aS PE ee Ch Re a ee ee ee ee al 


SraTion 5428: 1105 Faruoms; 49.7° F. 


CORUDL AGEN OICCS ADOTOGOLUS. =e we RSS eee ee ee ee Type 
CORMDIGECNOULCSRCOTUTALS hom ee a ee AS ee a el ee Type 


SratTion 5439; 900 FatHoms; 36.7° F. 


TEAONALT AUS UNULLC CDS ea eee ee ee a Se eee 1 


Sration 5440; 172 FatrHoms; 53.2° F. 


LEN GCEDRCUUSELONUOLCE D Saas ae ee ee eee if 
TUTENOCEDILALUS, 8. SUNIGLIS SITUS! OX HES. LOTUS = = = te ee f 
MGLGECOCED LOVES MUL CON CTUSUS ema a eee ete ee Se 3 eee Type 


StTation 5441; 186 FarHoms; 52.2° F. 


ELAINE HOCE ILO NL SMALOTUGLCED Sete re oe eee a ee 1 
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Sration 5444; 308 FarHoms; 45.3° F. 


Coelorhynchus commutabilis ==. == ee eee 
VGRETU OSS NEGTOROTS US sas 2 a Se a ee ee ee 
Ventrijossa. diver gens a2 Es ee ee ee ee 


Sration 5445; 383 FatrHoms; 44.3° F. 


Gadomis:: denticulatus 22 a ee ee eS ee 
Coclorhynchus ‘commultis eee 
COCLOTRYNCHAS DORAL CVS a a I ae ee 
ET YMENOCEDRAVUSE TN ASCETS ae ese hee ee ee ee 
Ventri fossa Mis Giiid 2 ee ee a eee eee 
V Ontri[OSss@ VAGTOGOTSQUSE Se ee ee 


Sration 5450; 408 FarHoms; 42.3° F. 


MGcrTOuroides Anflaliceps ae Be, Te ae ee ee eee 


STATION 5458; *146 FATHOMS. 


TTA IMENO CE DRGUUS LON GUCED Ss 2a a ee ea ee ee ee ee 


Station 5454; *153 FaTHoMs. 


Goelorhynchussquncuncatus 222 ee ee eee 
HYTVEndcepnalusslongice psa ae eee ee eee eee 


STATION 5459; *201 FATHOMS. 


Hamenocepnalus, Lon giCeps= a ee ee ee eee 


STATION 5460; 565 FATHOMS. 


Bathyoadus spongicepse eee ee eee 
BOERYIGAUS: UTVESCENS So a ee ee ee 
GO GOMUS. ANULON1G CHS aire ee I ae eee ees ee 
Coryphacnoides hyostomus ee eee 
COCLOTNUNCHALS LOL OTA I CTS ee ee ee 


Sration 5463; *3800 FATHoMs. 


LAONUTUS SDINOSUS. 322 ee SS a a ee eee 


STATION 5467; *480 FATHOMS. 


BaihyQadus SpongiCep ss 2-5 a ee ee ee ee 
Gadomirs. Mai fis... 22) ter Soe See a 
Coryphaencides Nyostomus =) ee ee ee ee eee 
TOT USO DUTTA CCD Soa ek eA Sa ee ke ene 


TAONUP US DUNT CED Sa = te as ee ee ee 


- 


we 


Nee wee 


eo tet he 


Es £ 


Nw ee 
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STATION 5470; *560 FATHOMS. 


CORDIC CHOULCS TUUCT.OD Sia ee a ee ee Type 
Conypnaenoi dese NyOstOmus == _ == a ee oe en eS eae Type 
AOU SID VILOSU Suse ee Ni A Oe ee ee el 3 


Station 5476; 270 FarHoms; 48.3° F. 

















LAER OCEDRALLS LON OICODS 22 2a ee ae ee ee 1 

ELAINE HOCEDIVGUIES Se SUTLLEES SUTTUUL See ae ne 19 

IVIGHK EOC D HOLES. OVO GU ee ee ee a ee oe 1 
Sration 5492; 7385 FATHOMS; 52.3° F. 

WOE GCEDILAUIST HLT ESCONS 2 ses Se as en oe Pe ee ee Type +1 
LUT LCICO NUL TAL SU CLO SUG S mean cot estar ee ae aes ER Dan ee ORG Pe PEE ee eae oy 
Station 5494; 678 FarHoms; 53.3° F. 

BE ACIOTUULTUS AU TLLOS US oe es eee Se Ee a Be 6 
SratTion 5495; 976 FarHoms; 52.3° F. 

BOLL YUOOCUS i ULGUCSCENS ae raed ee ee ee ee ee ee il 
Station 5501; 214 FarnHoms; 54.3° F. 

FLUMENOCEDNGUISS SS \LOTUUS = = et See ee ee Ss es ee oe 7 
NCE OSS CUO LOW OTS CUS saa a a ee re SC i ee ee Sees et 5 
CULT OSSO wt GTO ONO UIUC Oa oe ee ee a ae ee es 3 
STATION 5502; **214 FATHOMS. 

COCLOTMUN CRIS RI. CLY {CU me ae a ee ae ae re ee yee es ee nt ee 2 
AMEN OCEDIAUIS LONGI DCS Se ae ee Se ee eee 1. 
Hymenocephalus s. torvus___-____------ Seki ea eben et Ee CR gs aN TOE od, Sa 24 
WET ULOSS CANNOT OCOTS OU Ry rnin aes een ae RE ae ee eet oe Serres See Type + 13 
WCHENTOSS@e NAGE OULON GULL a a ae oe es ee ee ae Te ae eet a, 1 
STration 5508; 226 FaTHoMs; 53.3° F. 

OOCLORHAUINCIUS SITAU Ie aa OE es ee ee er al! 
COCLOTAUNCRUSS TACCUTClae ee ee eters ee ae ee ee Type 
HA MENGCEDNALUS TS: CONVUSS ee a ee as oe ee 8 
CNL UOSS Om TU OT OO. OF SOUS ee ee ee ee ee 8 
Sration 5504; 200 FarHoms; 54.3° F. 

TAIN CVVOCED LLU Sie Sees COT Sm i re ee eee 1 
WEE TOSS OMULO TOC OTS GUS etree 2 re ee Vee ee ee eee 6 
SraTion 5505; *220 FaTHoMs. 

GOLOMUNCENT CUMULUS Ses Sant eee a Se ee eS od Poe Ae Type+1 
WOCLO TIC ILC ISIS TIUULT eae oem ile mena ates ee Ba eels ee eee al 
COCLOTIYNCHUSeTUCCli{f Ci Sane on oko Soe FE a ee eee 1 
AMEN OCEDIGLUS TAS ALON LS ee 2 ae nn ee Se Ee 3 
WOME IOSS (aU ROU ORS WIS = nant eee eh eee ee SE ee 5 
Ventrifossa nigromarginata ___-___.._-_--------------~---------------- 1 


119404—20—_14 


576 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 
Sratron 5506; 262 FarHoms; 53.3° F. 
Hymenocephalus’8:; torvus. 2222 2a ee ees 9 


Station 5508; 270 FarHoms; 53.3° F. 


Hymeéenocephalus ss. -torvust 2 > Se ee eee Type +6 
Ventrifossa négrodorsau se. ae Ce ee ee ee ee ee 6 
VEntrt fossa: NAGrTOMOAT GUNG 2 a ee ‘A 


Station 5510; 423 FarHoms; 53.0°. F. 


BOUthYGOAUS: SULCOEALS Se Ae ae eae ee ee a 
HYMeNnocephalus UMASCEN SESS se Sein ie ee oe ee ee itt 


Sration 5511; 410 FarHoms; 53° F. 

Coryphaenoides Qube 22 ee 2 2 Se ee eee ees Type 
STATION 5512; 445 FarHoms; 52.8° F. 

TPrachonurts vUloswns 23s oe ee ee 3 


STaTIon 5513; 505 FatHoms; 52.8° F. 
EF GCRONAYV US VULLO SUS ae a ee ee eae ee eee af 


STATION 5515; No SouNDING, DEPTH ABouT 700 FATHOMS. 


BOtCRyQQdus “[ULVes Cen soe ee ee ee ee eee 1 
GOONS: MNOGNT NAS = 2 as a Ee ee ee Type 
Matacocephalus“ngrescen si =o 5 ee Ee Bee eee if: 


STaTIon 5516; DeptH 175; 54.3° F. 


CoclorhyNchus Org entaie ee ee ee ee eee ee 3 
Coelorhynchus aculinostis2==— ee ee eee ee eee 1 
Ventrijossa ‘mMgromarguiata = ee ee ee 6 
Ventrifossa: ici feria ses 6 ee ee a ee eee ee Type +3 


STATION 5517; 169 FarHoms; 54.3° F. 


Goeclorhiynechus Or genta = 222 ee es ee eee ee 1 
Coeclorhynchus: QGutinestris] 222 ee ee ee ee ees papier ft 
Ventrifossd -nigr omer gmate2 a2 Se ees See ee ee eee 1 
Vent refossd -luctiensa sess ee a AEN Ne RS Ee eee 1 
SratTion 5518; 200 FarHoms; 54° F. 
Coelorhynchus.-argentatus.— = 3 =" oe ee ae eee 1 
(2) Codlorhynchus_ thonpson = ae ee eee 2 
Ventrijossa  nigromarginata: = 2 ee ee eee 2 
Sration 5519; 182 FatrHoms; 54.8° F. 
Ventrijossa_ nigromar ging 52 ee ee 3 


Ventrifogsa. lucifer a ee eee eee 8 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 


STATION 5523 ; NO SOUNDING. 


OGCHIRIUIUCIOULSED CULL CT ae ea a a an ae br oe 
CHEEULOSSO LGU OUOT.S LUIS = ne rs ne ee le ht 
Ventrifossa nigromarginata _________. Sey BS A Mei see AN Set 


Sration 5526; 805 Faruoms; 52.3° F. 


ES EU A UES rp ALT CS COG a a ee ee Se 


STATION 5527; 392 FaTHoms; 53.3 F. 


ELLE COALS aC SIELCOLLNUS os a Bie ee aS le ee 2 De ee a te 
WCVUETELOSSUANAGTOVVON OULU ers aera ee oe Se ar eS 
TAGTIU US GDEO LINUUG eo eee ahs eee See ae ae eee ee Le 


Sration 5528; 489 Faruoms; 53.3° F. 


Bathygadus Renciias firme nares Oe Sox mcs Ae ne ase en Lt 
CVEGT TOSS TIL. CUO TLC TUL ape ee aoe Nes ke a el a a I 
OCR OUAUTHES UE ULLLO Sil Serene ets SOc oP ae 


Sration 5529; 441 FatHoms; 53° F. 


ELLIE ULLAL Ste GULL CLL LAE Se ee at ee ee 


Station 5533; 432 FatHoms; 53.8° F. 


CCL ORAS LULULOS Seer ee ee eee Pee, Oe et Pe ee 


STATION 5534; 333 FaTHomMs; 53.3° F. 


COGUDUACNOULESS SCMUSCO DCT ee. a 8 ee ee eet 


Sration 5535; 310 FarHoms; 53.3° F. 


COCLOTTAINCHAL SES TICLE ee er are SP | re he 
COCLOT TIC CHUS: TRC CIA CU a ee ee ee eee Oe es ee 
PTAPICNOCCOI OLS LS LOT, ILS eee a ee ey ee ee Le 
ENTT4 OSS Nt OF OC OTSUUE Sm = es Se ee ee ee ee ek eee ee eee 


Sration 5536; 279 FatHoms; 53.5° F. 


OGCLOTNYNCRUSSISMNALN A ee ee ee ene ee eee De a a iy 
COCTOGI UNE USEC CUT RC u ee te re es 
LCN OCED ILC SI Sa O Tet See ee ee Se ee 
ERE nt, OS SO @ 1UU0 nO OFS (1 senna eae meee ag Red PEN See od eS 


STATION 5537; 254 FarHoms; 53.5° F. 


COCLOFRUNCRUSES COCR Clete eee ee es ee RS a ee 
ETTIENLOCEDILGULSES LOI, Se ee ea ee es oe ee 


STATION 5538; 256 FATHOMS; 53.3° F. 


COCLETERGN CR IUCREESTIUVUL ee re a eee eee ee ea eee 
Ventrifossa nigrodorsalis____-_ Nak a Ea Ee er ae ee OS 
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STratTion 5542; 200 FatHoms; 534.3° F. 


Hymenocephalus longipes 
Hymenocephalus s. torvus 
Ventrifossa nigrodorsalis 


Coelorhynchus argentatus 


STATION 5549; 263 FarHoms; 52.3° FP. 


COClOThRYNChUSHOTQUS Se ea ae Ls pee 
Hymenocephalus s. aeger, varying toward H. s. torvus 


STATION 5550; 258 FarHoms; 52.8° F. 


Coelorhynchus- Q7Oentatus He Teen A es Fe a, EEO 2 ee 
Hymenocephalus s. aeger, varying toward H. s. torvus_________________ ¢ 


StTaTIon 5551; 193 FarHoms; 53.3° F. 


Hymenocephalus s. aeger, varying toward H. s. torvus__________________ 
Ventrifossa nigromarginata 


Station 5563; 224 FatTHoms; 52.3° F. 


Hymenocephalus s. aeger, varying toward H. s. torvus 


STATION 5564; 236 FatHomMs; 52.3° F. 
Hymenocephalus s. aeger, varying toward H. s. torvus_______ Fe Aine ies SAEs 
STATION 5565; 248 FarHoms; 52:3° FB. 


COelOrThyncnhws SCLTACUGTISS. Ea ee a ee eee ee 
Hymenocephalus longiceps_________— so Be SE Pt ee Se ee a a aie 
Hymenocephalus s. aeger, varying toward H. s. torvus 
Ventimfossa moromarginata = 


STATION 5566; 244 FarHoms; 52.5° F. 


COelOrhYyNCWUS arg eCniaiws a-Si eee 
EDU MECROCEDNAULS ONO UCD S ee ee ee ee ee ee hated 
Hymenocephalus s. aeger, varying toward H. s. torvus_________-________ 


STatTion 5569; 303 FarHoms; 52.3° F. 
Ventrifossa nigromarginata ed ak cee Ob eA) SER reed ee Aen 
STATION 5574; 340 FATHOMS. 
Coclorhynchus Meacrorhnyncnus ee ee 
SraTIon 5575; 315 FaTHoMS; 52.3° F. 


Coelorhynchus: trio cellatus 2 ek ee es ee eee eee 
Coelorhynchus. macrorhynchus 2222-3 eed oe 
VeuirifOSsaoNiGT ONO OURO ee ee ee ee eee 


ww WwW bo 


he bo 


= We 
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STaTion 5576; 277 FaTHoMsS; 53.3° F. 











\ 

Aymenocephalus s. aeger, varying toward H. s. torvus__________________ 1 
MEN OrUyiGSsa-NGrOMar Gata ish. = ae ee eed i ee a 
Station 5580; 162 FarHoms; 55.8° FP. 

TI NCNLOGEDILCLUS LONMOUCE DS eae = aa = Res Sea te Ree pe pe A 5 
METUETA | OSSOTULQTONUUE CUNEO ae ee ee eee on ee ee | 1 
STATION 5582; 890 FatHoms; 38.3° F. 

EUCLA OR GUS I SON GUCE TD) Sea a ake ie ee eee a eR pe a pe es des toe Type 
EL BMOIAIS RULES LLUS= =m ae eee es Seal oP a ae ee it 
STATION 5585 ; 476 FatHoms; 41.1° F. 

UC ONUU SAUTER OTUUG Conese re le NE A a I se ne 1 
OGCLOT NUN CHAUSADIATOTIOUNCHIUS oe ee ee ee Type 
STATION 5586; 347 FatHoms; 44.0° F. 

GOCOTLUSRTTULT OTA G Clipart Be ee a kee Ro Pen Pg os Pore As Be alt 
COCTOTRYNGHUSKCCORLMOVEDUSs ees ee ee a a ee cay 2 
IIR ENOCCDILGULS TUOSCCNSE ean ae I eee ee fat: 
VACHE TOSS IU OROCOTSMUS = eae ns 2a ee ee ee Se 3 
HELO TUL TALUS IU IU | ROUILAL CO See ree ee a eG Ree Be Set EE ee ot Type 
MGTUCOCEDROIUSENLON CS CCN S: sae. ae Be eS ae ee a ee 2 
LN ROYD KOLA OMIT TTS Ses 5 ee ee es eS ee ee 1 
Srarion 5587; 415 FatHoms; 42.3° F. 

Bathygadus JUCMENTOSUS == sao Se ee ee ee Ae A ke Type+1 
Gadomus-denticulatuse—— = *_ = Bie AES et ORLA GE TES tt a il 
COTUNRACNOVLESERYOSLOMUS === = See te a es eee eee 1 
COCLOGIYNCHUSHAGCONTNOLEDS 2 2a eee Type 

COCLOTNUNCHKUS NACTOTRUN CUS a ee eee 
TA IVENOCEDN GUUS a VOSCON SH Sats Fede SS a Re oa ee Type 
ECOTUUTES MD LETIUULL CED) Se earners ee a SR eee re eee ee See > 
Ventrifossa nigrodorsalis________ e See cence eee eke feet heen ee 2 
EEO CIOTAULUS OULU SIL Spears ee oes See el ree ns eee eS free Mh oe eee ee 2 
Stratton 5589; 260 FarHoms; 45.7° F. 
GCOCOMNUS HECUI CULTS se ee ee ee ee ee al! 
CoclonlynCchus "COMMUECDINS Se eae ee ee ee ee ee 5 
HI RENOCEDNALUSAS | CCOCiI 2. Sate eee ee ee ee ee ee ee 26 
EL UATLEMOCE DIOS MUA BCONG. et ae ee a ao ee 28 
CHUL TR OSS LMTUEO TOL O TSU YN Sate ae a Sr ee er ee 4 
EROTUUT USC U4 LC Sasa aren See ee et i A Po et EES oe ed See ee Type+4 
Sration 5590; 310 FarHoms; 44.3° F. 
COCLOTTYTVCHAUSE STG TUS a eis a oe ee ee es Be 1 
COCLOTYNECLUS ACOMMALLLOUUS ae ae ore ee ee ee 3 
AMEN OCEDLAULSES CCU Ci ee a Men mee No ere Ree. SS a ee 1 
Ventrifossa OUIROOO SUG s 2 22 OS. Dos el oe ee ae eee 3 
ViEnEnt OS SU maV Rh GONS ees RE A 1 
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Station 5592; 305 FarHoms; 43.3° F. 





4 

Ventrifossa: nigrogorsalis._.=° 22 52s ee eee 2 

Ventrijossaadwergens._ 2-222 2a ee ee ee ee ee Type 
Station 5601; 765 FarHoms. 

Bathygadus furvescens. 2032. Se ee ee ee 1 
Cetonurus: robustwsss22 es ee ee ee 1 
STATIon 5605; 647 FATHOMS 
TAONULUSA DUNT CED SA a ee ee 2 
Mataeocephalus adustuss_ == = 2 eee 1 
Station 5606; 8384 FaTHOoMs. 

Mataecocephalus-Qdustus ~ = e e eee al! 
Sration 5607; 761 FaTHoMsS 
Gadomis multifiltss 2 a ee ee eee 1 
Coelorhynchus (spin fer =. Se ee eee Type 
TAHONUTUS: NUMINICe ps A ee eee 2 
Srarion 5608; 1089 FatHoms; 36.3° F. 

Coryphuencides- @equatoris= «ses eS a ee ee Type 
TAONUTUS {POTUID CSE ket ee ee ee eee eee if! 
Stratton 5609; 1092 FarHoms; 36.3° F. 

Coryphaencides aequatoris: 2.2 2 ee eee 1 
TAonurus parvines—_— = — 33 2 ee Se eee 2 
Station 5619; 435 FaTrHoms. 

Bathygadus filamentesuss. -- ==> 1 
BathyQadusCntOn els ee ee Type 
SraTIon 5621; 298 Faruoms. 

Coclorhanchis  macilawiss | esa eee Type+5 
Goelorhynchus Smiths 222 en Type+1 
Hymenocephairs longiceps =o 2 
ANENOCEPNAVUSy SaaQ CU CT ee Type-+37 
Ventrifossa divergens _---—-__---_--___-_-~-___--_=-_--___-__-—______-- 12 
FAONUTUS CUAES eee ae ee eS ee al 
StaTIon 5622; 275 FATHOMS. 

Hapmenocephalus nascens © 32 ke ea ee 3 
Ventri fossa. WionodOnrsause= == = a= 2 
STATION 5623; 272 FarHoMs. 

Coelorhyncius. maculatus. 220" 8s soe es ee + 


Hymenocepnalus Nascens= == 282 sss ee Carel 
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SraTion 5624; 288 FATHOMS. 


NAOILUES CENTICULATUS 3 oe ee ee ee 

COClOGNUGHUS TLOCU Cl a= ao ee ee ee ee 

ERIMCHLOCEPIAULSH NAS CONS. = ee ee 

MEntitOSsa- TOnOGOrsqls =... =e Se ee 
Station 5625; 230 FarHomMs. 

AQ TCNOGE DILL SESS (LCG Cine eas ee ee ee ee 

WELEGU OSSIAN OCOTS CLUS oe ee ee ee 
4 Srarion 5626; 265 FATHoMs, 

COCO YR CLUSELO OCU Cle. =e ae ee Se ee ee 

ETA CNOCEDIVAUUES Sa CO Cl nara ae eee ee ee ee ee 
Station 5630; 569 FATHOMS. 

MVGECCOCED ILEUS A LUUS Gls ee ee ee ee eee 
STATION 5631; 809 FaTHOoMS 

CLONES ETO DUSULS ee eae re ee ee 
STATION 5632; 845 FaTrHoms. 

CORY PHAENOIDESALOSDTCUUS= =. Se - e e ae e ee S 

OCLORUZUS ETO OUSTUS Sat So ee oe ee as Se 
STATION 5636; 1262 FATHOMS. 

COnyphnraenoules) OTthOOnaninws== = sa es a ee oe 

EGIL ESI Cal U CS tre ee ere Ne PERE > Sices Se Se ee 
Sration 5646; 456 FAaTHoMs. 

EFA ChONUTUS —VULOSUS 2 ae ee ee ee ee a 


Gadomus introniger 
TAONUTUS, PUMIVCeNS — 22> ss sss Chie 


Sration 5648; 559 Farnoms; 39.2° F. 


BAathY GAUSS SNONGTCE DS. Saws eee eee es oS ee 
GEAONUUS ANTON Ch 2 ee re ee 
Coryphaenoides, ty Gemini 2a eS ne ee eae Se a eee eee 
Goryphacnoides” Lgostomus=— =e ee ee ee 
TAONUNUSS DUNULLCEDS a a a ne ene ne ee Pe Le 


Trachonurus villosus 


Sration 5650; 540 Farnoms; 40.1° F. 


Bathygadus filamentosus 
Tionurus numilicens 


oa ee 


jt 


no 


eS ae Type 


fs aos Type 
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Sration 5651; 700 FarHoms; 38.70° F. 

Gadomiuisaintronig eras 2 oo a ee ee a a 

EAONUnUS PUIMNiCeDs 2 22-2 eee ee ee eee 

Cetonurus Tovustus 22 Soe ee ee ee ees eee eee 
Station 5654; 805 FatrHoms; 38.3° F. 

LAONVUT US DUIAUU CE 1S Se ee ea ee a 

MatacocepnalusvQdustiuse= =e ere ee ee ee 

Cetonurus: TOOUSTUS =o. = ee ee ee ee ee ee a ee eee eee 
Sration 5655; 608 FarHoms; 39.2° F. 

TAONUTUS PUMICE S82 =k = ee SS ee ee ie BE ee ee 
Sration 5656; 484 FarHoms; 41.2° F. 

GadoMus Antrontg er =e a a eee 


SratTion 5657; 492 FarHoms; 41.8° F. 


CODED ANAK LD) 7 WCRI OVALO MG Wi = ee 
Lionurus pumiliceps —_-—---_--=__ ca lh ee Ree FT at 1 oe 





Station 5658; 510 FatHoms; 41.2° F. 


COCLOTAYMEH US DULCE TCI US ee ae ae a a eee 
LAONUTUSED UITVEVECE DS eR Eee te ene er oe ue cafes Bia Saran 


Sration 5660; 692 FarHoms; 39.2° F. 


EAOWUUS  DUMALCE DS! =e 2 ed ee ee ee ene 
STaTiIon 5661; 180 FatrHoms; 50.5° F. 
MLCT UFOSSG, UU TOTUGH GUT GE) e e ae ete  e ee  e eee ee ee ee 
Sration 5664; 400 FarHoms; 43.3° F. 
TAONAUTUS PUNTUGCE DS EE ys Se ee Se ee ee ee eee 
Sration 5670; 1181 Faruoms; 38.2° F. 


TAONULUS DET UIDES\ 22 se See eS See ee ek ee a ee 


IB OERYGAQUS “8SUlCGtUS== =<23 35 Bae ee ee ee eee 
Coclonhinchus:macrolepis 2s ee ee eee 
Hymenocephalus nascens:= 2. ee ee ee ee eee 
Ventrifossa migrodorsauss 2s Sa ee ee ee eee 


He 


NbHHH 


ee 


ae 


INDEX. 


[References in bold-face type indicate the principal descriptions of the species. ] 


Page. 
AIDVASSEC OLA a oe elton SE a Se 425 
acantholepis, Coelorhynchus__-----~-~ 370, 


374, 376, 429, 453, 488, 490-493, 579 


acipenserinus, Mataeocephalus___- 372, 564 
acrolepis, Coryphaenoides_____-_____ e 373 
acus.iCoelorhynehus =222 22-222 =— 434, 533 
acutirostris, Coelorhynchus ~_---~~---~ 375, 


376, 431, 506, 512, 514, 571, 572, 576 
adustus, Mataeocephalus_---_--_ 373-376, 
563, 564, 580-582 

aeger, Hymenocephalus striatissimus_ 370, 
373, 375-377, 520, 528, 529, 

531, 533, 534, 566, 578-581 


aequatoris, Coryphaenoides ___-----~ 374, 
376, 419, 580 

Macrourus=2—— = — 419 

Age determinations _____________ 371, 407 
anatirostris, Coelorhynchus __-_____ 373, 
378, 4380, 473, 503 

antraeus, Hymenocephalus _____--__ 521 
antrodes, Bathygadus___ 380-383, 885, 386 
aratrum, Coelorhynchus_____-___ 432,515 
CUS GaAGOMUS === ae 392, 394 
argentatus, Coelorhynchus__-~-~-~ 374, 425, 


432, 438, 438-445, 514, 

526, 566-568, 576, 578 

argus, Coelorhynchus__~~_-~---—---_ 372, 
374, 428, 446, 467, 472, 473, 475—- 

479, 565, 566, 568-570, 573, 578 


asper, Coryphaenoides_____-_______ 545 
Macioulus=—.- === aes 545 
aspercephalus, Coelorhynchus —~-~__~ 426 
asprellus, Coryphaenoides__-_-------- 373, 
374, 376, 410, 581 

Macrourus 2-2 "2 =e ee ee 410 


aterrimus, Hymenocephalus__ 521, 539, 540 


atherodon, Ventrifossa __________ 544, 545 
XC NerOUUs) == se eee 370, 544, 545 
australis, Coelorhynchus_______-_-__ 426 
awae, Coryphaenoides_________-___ 414 
barbatulus, Hymenocephalus ~_----~_ 370, 


373, 375, 377, 521, 536, 539, 569 


Bathygadus _____- 2... 379, 407, 434, 519 
antrodes==—— === = 880-383, 385, 386 
boOwersit 2 = eee, 372, 379, 383 
cottoides —--—_— 372, 379, 380, 384, 386 
GuDIOSUS == = eS 19 S84. 
entomelas|~=——_ = Se 369, 374, 

376, 380, 383, 386, 388, 389, 580 
TAVOSUS ster. = Seat ee 380, 383 
filamentosus ————-—— =—= 374, 310, 379, 


380, 383, 384-386, 389, 579-581 
furvescens ________»-__ 372, 374, 380, 
381, 383, 386-388, 890, 574-577, 580 


Page. 

Bathygadus, garretti________ 380, 383, 387 
Ton Sa Glis see ce 393, 406, 408 
MACTOPSse Se a 379, 880, 383 
melanopranCchys ss. eee steers 379, 

380, 383, 387, 388 

TCH OMG MIA) ey ee 380, 383, 385 

MU eS ee 372, 378, 406, 516 

LD OTL CU ge eee ee 380, 383, 387 
SDOnPICEepst es ae a eee eee 369, 


372, 374, 380, 381, 382, 383, 

886, 389, 568, 574, 579, 581 
sulcatusi=—=— Ss 374, 376, 380, 

383, 390, 391, 567, 573, 576, 577, 582 
Biology of the Coryphaenoididae____ 370 
bowersi, Bathygadus________ 372, 379, 383 
brevirostris, Wionurus|——=2=—— = === 373 


camurus, Coryphaenoides_ 374, 376, 421, 573 


Macrourus#® =i F Ss ee ee 421 
canus*Coelorhynchus) 2222 — = = 426 
caribbaeus, Coelorhynchus_______ 426, 447 
carinifer, Coelorhynchus ____-___ 370, 374, 


876, 377, 480, 453, 490, 491, 565 
carminatus, Coelorhynchus ________ 426 
cavernosus, Hymenocephalus_ 521, 526, 527 


cetonuropsis, Lionurus__________ 373, 563 
Cetonuris 2 i es Se SCT eS 543 

robustus __ 3872, 374-376, 564, 580-582 
GCralinura eS e228 ae oS eee eee 409, 544 
chilensis;-Coelorhynchus———- —__— 429 
cinereus, Coryphaenoides________ 371, 373 
cingulatus, Coelorhynchus__-~--~~~--~- 370, 


374, 378, 429, 480, 481, 484, 570 


Coelorhynchus__—__-___ 424, 425, 448, 563 
EKO Md oot e 370, 374, 
376, 429, 453, 488, 490-493, 579 

CUS Sa ee So ey ate ee 434, 533 
aeuidrostrigs === eee 375, 376, 


431, 506, 512, 514, 571, 572, 576 
anatirostris___ 373, 378, 430, 473, 503 
are truM 2. 2 ee SS See 432, 515 
argentatus—— = =—== 374, 425, 432, 433, 

438-445, 514, 526, 566-568, 576, 578 
372, 374, 
428, 446, 467, 470, 472, 473, 475— 
479, 565, 566, 568-570, 573-578 


aspercephalussis. ie ee so 426 
BUSES. Ss ee ee as 426 
eas eae cae. eet: oak Ad 426 
CATID DAC Sa ee ee 426, 447 
Carinifert=22 22 So ase? ar eras 370, 374, 

376, 377, 430, 453, 490, 491, 565 
Carminatist2s => ss so eae 426 
ehilensi ge: Sak es Ae a 429 
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Coelorhynchus, cingulatus _-__---~-- 370 | Coelorhynchus, triocellatus_______ 369, 374 
374, 378, 429, 480, 481, 484, 570 376, 428, 452, 455, 458, 465, 
coclornynehusss=2 eae 425 466-468, 470-473, 478, 578 
commutapilis —= = 2 2 373, 375, valllantis 2220s eee ae 432 
431, 433, 498, 494, 497, 503, velifer____ 369, 371, 374, 376, 377, 427, 


507-510, 566, 570, 574, 579 


form alphas2=)=22e=—4= 508, 510 
form, beta —=——— 498, 499, 501, 507 
form gamma___ 498, 499, 501, 507 
form deltie=———— 507, 508, 509 
fonmeeta == 502, 503, 507, 508 
dorsalis]. 22s oe ee 370, 374, 378, 
428, 457, 469, 472, 474, 476, 477, 570 
dOryssus=(e 253 ee eee 432, 515 
fasciatus 3.) Se eee 426 
flabellispinis _____~_ 373, 397, 480, 503 
glindius/ 222-22 a= 428, 484, 512-514 
innotabilis@ == -s22=— 426, 429, 484 
japonicus __-—_— 373, 424, 431, 488, 510 
jordani.=s- = = es 373, 427, 447 
kermadecuss= = 4— =-—- == = 431, 515 
kishinouyer= ses oe 373, 427, 449 
labiaitus2 === 22a ee 425 
macro chins]. ae 425, 434, 437 
macrolepis ____ 370, 374, 376, 377, 428, 
453, 469, 470, 479, 565, 568, 571, 582 
macrorhynehus.o]-e ee = 375, 
431, 511, 516, 565, 571, 578, 579 
maculatus ____ 369, 374, 427, 446, 447, 


452, 454-458, 460, 461, 463—465, 

468, 469, 471, 477, 483, 571, 580 
notatis.2 3 373, 
374, 376, 378, 424, 428, 446, 452— 

455, 459-462, 464, 466, 467, 469, 

470, 473, 478, 566, 568, 571, 577 


OCCAtL See ee ee 432, 515 
paraliclus 222) ose =e——— 872, 375, 378, 

424, 431, 432, 474, 515, 516, 518 
patasonige ses ee eee 426 
platorhynchus)|=— == 374, 376, 


429, 453, 472, 484, 486, 488, 
490, 491, 493, 574, 579, 582 


forms alpha ee 488, 490 
OO UW CLUS ee 3738, 
878, 430, 431, 503, 506 
quadricristatus=——==—= aoe ee 431 
quincunciatus__—_~_ 369, 374, 376, 425, 
432, 438, 439, 441-445, 566, 571-574 
TAGE eD == ee ee ee 375, 


430, 498, 500, 501, 503, 507, 509, 
510, 566, 567, 572, 575, 577, 581 
SCapNODSIS= =o ees 426 
sexradiatuses = soo oe 369, 374, 
376, 428, 455, 457, 458, 459, 461, 
463, 467, 470, 471, 473, 566, 578 
smithi____ 870, 373, 375, 430, 493, 495, 
497, 499-501, 503, 504, 507, 509, 
510, 566, 573, 575, 577, 579, 580 


Apinifere= ahs ee 370, 
8375, 432, 515, 516, 517, 580 
tAISMa ns eee eee 432, 575 


thompsoni_ 369, 374, 376, 377, 424, 432, 
438, 441, 442, 443, 445, 565, 571, 576 
tOkiGnsise = == 2- a eee 431 


452, 453, 455-458, 460-465, 468, 
471, 475, 477, 568, 569, 577, 578 


weber: 228 = ae ees 370, 

373; 375, 378, 431, 503-507, 570 
coelorhynchus, Coelorhynchus______ 425 
colletti; (Gadomus=2 2 eee 3738, 
392, 394-397, 402, 404, 407 

commutabilis, Coelorhynchus_——_~~ 373, 375, 


431, 433, 493, 494, 497, 503, 
507-510, 566, 570, 574, 579 

commutabilis form alpha, Coelorhyn- 
CHS tocol eee 508, 510 


form beta, Coelorhynchus__-__~_ 498, 
499, 501, 507 

form gamma, Coelorhynchus___ 498, 
499, 501, 507 

form delta, Coelorhynchus_____ 507, 
508, 509 

form eta, Coelorhynchus ___ 502, 503, 
507, 508 

condylura, Lionurus____ 373, 376, 557, 558 
Coryphaenoides2] === =—2s—5 =" 423, 544, 563 
acrolepis ses ee es eee 373 
aequatoris_________ 374, 376, 419, 580 

AS POST aoe 2a Oat see 545 
asprellus==—-=— 373, 374, 376, 410, 581 
DWaCs ss eee ae eee 414 
CamMuUrus 2 == =S2Ss= 374, 376, 421, 573 
CINECLeCUus| == SoS Ss eee 371, 373 
GQubiuws,Sse2 2 =o _. 374, 376, 409, 576 
carnmoan sie oe ee eee 543 
heyningentti= 222-2 374, 376 
hoskynii=s—) 0. Sess eee 373, 410 
hyostomus_~4-~~-_~~-~--__---- 374, 
422, 423, 574, 575, 579, 581 

Jlophotes 222 == eee 414, 417 
macrolophus —__----~_ 373, 414, 416, 417 
marginatus_ 3738, 418, 414, 416, 418, 419 
Mmicrops=s2— — Sasa eee 373, 374, 
378, 418, 414, 416, 418, 570, 575 

misskiusisa-- S22 ee 545 
NASutus = SSeS pees 410, 554 
orthogrammus ____- 374, 376, 421, 581 
paradoxius == 2=2s2— 374, 376, 409, 573 
pectoralis#—$==2"e00t eel 373, 496 
semiscaber —_.----- 3869, 374, 376, 377, 
410, 411, 413-417, 566, 567, 577 

ty demani o2 = eee ee 373, 
874, 376, 414, 416, 417, 581 

WOOG-N2SO01S = a se ee 409 
cottoides, Bathygadus_____-_-~- 312, a1. 
380, 384, 386 

ctenomelas, Ventrifossa____-_-___ 544, 548 
decimalis, Lionurus _____--_-_--__—- 370, 


375, 376, 559, 560, 561, 562, 570 
denticulatus, Gadomus__ 369, 371, 373, 374, 
392, 393, 394, 397-400, 402-404, 
407, 566, 572, 574, 575, 579, 581 
dispar, Gadomus ——— = =—ee=e=— =a 392 


ee ae 
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Distribution correlated with temper- Hymenocephalus, barbatulus _____ 370, 373 
Tire no depth] = =e 371 375, 377, 521, 536, 539, 540, 569 
divergens, Ventrifossa_______-____---_ 370, Cavernosusi==-— = 2. 521, 526, 527 
373-875, 378, 544, 547, 548, PTacilise =_2 2) == 370, 372, 375, 376, 

549-551, 567-570, 579, 586 520-522, 523, 525, 536, 540, 569 

dorsalis, Coelorhynchus_ 370, 374, 378, 428, SLM use ee 375, 520 
457, 469, 470, 472, 474, 476, 477, 570 Hetero! eps eset ee mas er me 521 
doryssus, Coelorhynchus________ 432, 515 AtAICUS te ee es 521, 526, 527 
dubiosus, Bathygadus__-_______ 379, 384 lethonemus —__~____ 373, 521, 535,538 
dubius, Coryphaenoides__ 374, 376, 409, 576 longibarbiss= == 22 re 520, 526 
ESR CTO MIS ee ee ee ee ed 409 longicepsS=22225.22 375, 376, 378, 379, 
East Indian-Philippine Fauna______ 373 520, 525, 527, 531, 533, 537, 538, 
Hast tndian Subregion, 2.2 se 375 565, 568-571, 573-575, 579, 580 


entomelas, Bathygadus_____~_ 369, 374, 376, 
380, 383, 386, 388, 389, 580 
evides:ionurus225_0 = <2 so Sah ek 370, 
373, 375, 376, 557, 579, 580 


fasciatus, Coelorhynchus _-________ 426 
favosus; Bathy radius == Ss = 380, 383 
flamentosa, Reganiae == = 384 
filamentosus, Bathygadus____ 374, 376, 379, 
380, 383, 384-386, 389, 579-581 
flabellispinis, Coelorhynchus —_____~ 318, 
430, 497, 503 

SHS RATT LS eet ee oer 497 


furvescens, Bathygadus _____ 372, 374, 380, 
381, 383, 386-888, 390, 574-577, 580 


Gadomusvarcuatuses ==) See a 392, 394 
COlle tthe nae = oe eS er AS ala; 
392, 394-397, 402, 404, 407 
denticulatus_______ 369, 371, 373, 374, 
392, 393, 394, 397-400, 402-404, 

407, 566, 572, 574, 575, 579, 581 

ISDA Lee ee awe Sel ae ee eS 392 
INCrOnI ger! ss SS ee eee 369, 
374, 377, 392-394, 401, 402, 404, 

406, 407, 568, 574, 579, 581, 582 

lon eins 391-395, 403, 404, 407 
MaASniMISe SS Bee es eS 369, 
374, 376, 392, 393, 396, 398, 399, 

401, 402-404, 407, 567, 573, 576 
melanopterus __ 372, 892, 393, 404, 406 


multifilis__ 372, 374-376, 379, 392-394, 
401-404, 406, 407, 574, 579, 580 


garmani, Coryphaenoides __________ 543 
Ventrifossa____ 378, 544, 547, 550-552 
garretti, Bathygadus________ 380, 383, 387 
Geminate species =~ = =~ 4S as = ea 372, 373 
Geographical distribution__________ 371 
Pipber, i Onurus => ee eee 372 
gladius, Coelorhynchus____________ 428, 
484, 512, 513, 514 

gracilis, Hymenocephalus___- 370, 372, 375, 
376, 520-522, 523, 525, 536, 540, 569 
grimaldii, Hymenocephalus_______ 375, 520 
hawaiiensis, Malacocephalus ______~ 542 
heterolepis, Hymenocephalus _______ 521 
heyningeni, Coryphaenoides______ 374, 376 
Malcrunrinia 2 So 2 ee 423 
hoskynii, Coryphaenoides________ 373, 410 
Ma crorus ete ae SEES 410 


Hymenocephalus ___ 422, 434, 436, 437, 448, 

6519-521, 525, 539-541, 544, 550, 553 

antraeus; 25 0C2 === Ss 521 
aterrimus 521, 539, 540 


longipes__ 371, 520, 526, 527, 534, 537, 
538, 565, 567, 571, 573, 575, 578 

Wascens=—o ee 370, 372, 373, 
375, 379, 521, 535, 537, 538, 549, 

565, 570, 571, 574, 576, 580-582 
papyraceus __-_ 373, 377, 521, 539, 540 
Striatissinius—--—= ==> 371, 375- 
379, 520, 522, 524-526, 527, 528, 

529, 531-533, 535, 537, 538, 540 

degen ieee he ee Sas 370, 
373, 375-377, 520, 528, 529, 

531, 533, 534, 566, 578-581 
striatissimus__ 372, 373, 375-378, 

520, 528, 529-532, 570, 573, 575 
torvus__-_ 373, 375—378, 520, 528— 
530, 532, 534, 565-573, 575-579 


SEPIUG US =e ee ees 372, 521, 524 
tenuis--=2-2 25 372, 376, 519-525, 540 
LORVUSS= =o ee 530, 531, 533 
Iiymenogaduse = == 370, 520, 521, 522 
Li VOMACrUnUS == eae ee eS 369, 422 


hyostomus, Coryphaenoides________-_ 374, 
422, 423, 574, 575, 579, 581 


Macrouruse2= 52 ae eile 422 
inflaticeps, Macrouroides__________ 373, 
374, 378, 408, 574 

piranudis, Monurus 22S 370, 


375, 376, 555, 556, 579 

innotabilis, Coelorhynchus___ 426, 429, 484 
introniger, Gadomus________ 369, 374, 377, 
392-394, 401, 402, 404, 406, 

407, 568, 574, 579, 581, 582 


italicus, Hymenocephalus____ 521, 526, 527 
japonicus, Coelorhynchus ___ 373, 424, 431, 
488, 510 

Migierurnusssee x20 ies cosh ieee ey | 488 
jordani, Coelorhynechus _____ 3738, 427, 447 
kermadecus, Coelorhynchus______ 431, 515 
kishinouyei, Coelorhynchus__ 373, 427, 449 
labiatus, Coelorhynchus___________ 425 
laevis, Malacocephalus__ 372, 375, 376, 543 
lethonemus, Hymenocephalus________ 373, 
521, 535, 538 

IOnULuSS— === eee 448, 5438, 553, 559, 563 
brevirostris#s2 toe ee 373 
ceLonuropsisi= === =~ 373, 563 
condylurdie= === 373, 376, 557, 558 
Gecim Big se See ee eee eee 370, 

375, 376, 559, 560-562, 570 

evides2 252. eae se eee 370, 

373, 375, 376, 557, 579, 580 

Pibb ely oe oS Se eee 372 
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Eionubus.intranndise. —2 ee = 370, | Macrurus 
3875, 376, 555, 556, 557 macropsia =e ESS 379, 380, 383 
TT SSH TU pes ae es tr ed ie 545 parallelus 28264205 Lae ae 575 
Nigromacwlatis = = ae a= 543, 552 petersonii2t 8 = fae ee eee 548 
DabVipess- 25522) eee 373, petersonil,£= ses. ee ee 420 
375, 376, 421, 562, 580-582 pumiliceps=:) 3 oe wee 559 
proximus__ 372, 373, 375, 554, 567, 577 richardia =. 2+ 222 fee 559 
pumiliceps—_-__-=-— 372, 375, 3877, 543, ty dem anys kee ee 414 
559, 561, 562, 578, 574, 579-582 Vittatusoce = 2 Sees te ee ae 559 
WiChandi ese eee ee 375, 376, 559 Wwood-masoni=- = 2 52.22) sae 409 
Spinosus === 372, 375, 554,574,575 | maculatus, Coelorhynchus______---~- 369, 
steleidalepis.25- =) 2 enue 543 374, ‘427, 446, 447, 452, 454-458, 460- 
Vittavus sees sce 375, 376, 559 565, 468, 471, 477, 483, 569, 571, 580 
longibarbis, Hymenocephalus —__ ~~ 520, 526 | magnifilis, Gadomus—-__-____-__-_ 369, 374, 


longiceps, Hymenocephalus —_-__ 375, 376, 
378, 379, 520, 525, 527, 531, 533, 537, 
538, 565, 568-571, 5738-575, 578-580 


longifilis, Bathygadus ______ 393, 406, 408 
Gadomus —_____ 391-895, 408, 404, 407 
longipes, Hymenocephalus___-~----_-_~ 371, 
520, 526, 527, 534, 537, 538, 

565, 567, 571-573, 575, 578 

lophotes, Coryphaenoides____~-_-~ 414,417 
Ma crowbus] = — 2-2 See ee 417 
Inciier Ma Crounis= === ee eee 553 
Vint nIt OSSa a= ee 375-377, 
545, 553, 568, 576 

Lucizadela== == 370, 544, 545, 552 
Ieucigaduse ss eee 370, 545, 553 
luzonensis, Malacocephalus__-_-_-- 370, 375— 


378, 541-5438, 568, 569, 573, 575 
macrochir, Coelorhynchus ___ 425, 4384, 437 


macrolepis, Coelorhynchus —_--_---~~_ 370, 
874, 376, 377, 428, 453, 469, 


470, 479, 565, 568, 571, 582 


macrolophus, Coryphaenoides__---__~ 373, 
414, 416, 417 


Maicrurus) 222255 =e ee Se 417 
macronemus, Macrourus2==2=—-—== 545 
Wentrifossats oases Se 376, 
544, 545, 565, 573, 577 
macrorhynchus, Coelorhynchus —----~ 375, 
431, 511, 516, 565, 571, 578, 579 
Ma crquroides 2322 23s eee ee 408 
inflaticeps_____ 378, 374, 378, 408, 574 
Ma crounus 2 Si ae ee 544, 563 
AcKtatoOris==———— = 419 
ASDOr eo ess ee 545 
aSperelhis= === =a ee 410 
CAMULUS =e ese ee 421 
dubilisys Se ea ee ees 409 
hyostomus=.222 see SS eee 422 
lophotes= e246 22¢ ue ee 417 
lweifer 22 seu ee a hee 553 
macronenus' 223 ae see ee ee 545 
MicCroOps {Le 5 enw ee ae ea See 418 
nipromarsinatus==— 2 ee 552 
OrLnorta mms 226s. =e ee 421 
PaAradoxus2 2222s eee 409 
PaLVIPES is Go se el ee 562 
DLORIMUS ee os Se ele 554 
Macrurus 
AaApelispinis sss] as ee ee 497 
hey nin gen iy Seles at ee Dees 423 
hosky niet a ee ee 410 
Japonicisz S222. =2 4. oe 488 
Ma crolophisso2 ae eee 417 





376, 392, 393, 396, 398-400, 
402-404, 407, 473, 567, 576 


Malacocephalus__—_---_ 521, 541, 543, 544 
ha waillensis2=22 >" Sees eae 542 
laeyiS= 232 Sse 372, 375, 376, 543 
LUZON ENS See ee 370, 375-378, 

541-5438, 568, 569, 573, 575 
NippOnen sis = ae ee 542 
Marginatus, Coryphaenoides _--_---~ oles 


413, 414, 416, 418, 419 


Mataeocephalus ___-____ 373, 421, 543, 563 
acipenserinus ====——2 >= _=- == 372, 564 
adustus ___ 373-376, 563, 564, 580-582 
microstomus!=——— = 373, 563 
nigrescens === 372, 375, 563, 

564, 567, 570, 573, 575, 579 

tenwicaudaa===_ 2222 372, 564 
Melanobranchus)===2===2——=——— 380, 384 
melanobranchus, Bathygadus —~---~~ 379, 
380, 383, 387, 388 

melanopterus, Gadomus_——-—-~--~---~~- 372, 
392; 393, 404, 406 

Methods of measuring and counting___ 370 

micronema, Bathygadus_-_~- 380, 383, 385 

microps, Coryphaenoides _--_ 373, 374, 378, 

413, 414, 416, 418, 570, 575 

Ma crourusss==""-2—2— = 418 
microstomus, Mataeocephalus __-_ 373, 563 
misakia, Ventrifossa—2==—=-==-=———— 372, 
375, 376, 544, 545, 574 

misakius, Coryphaenoides—___—_—--~-~ 545 
Bionutus =.= ee 545 

modificatus, Squalogadus_-__ 3738, 378, 408 

multifilis, Bathygadus__ 372, 378, 406, 516 
Gadomus === eee 404 

Myctophim®= ===) ===] 439 

nascens, Hymenocephalus _~— 370, 372, 873, 


375, 379, 521, 535, 537, 538, 549, 

565, 570, 571, 574, 576, 580-582 

nasutus, Coelorhynchus_—_—-__~---~ 410, 554 
Neéewumiae 2223-5 Se ee ee 553, 554 
nigrescens, Mataeocephalus—-~-~~- S12 okoe 
563, 564, 567, 570, 573, 575, 579 
nigrodorsalis, Ventrifossa —~----- 370, 375, 
8378, 379, 544, 546-548, 

551, 558, 565, 567-582 

nigromaculatus, Lionurus____-~-~- 543, 552 
nigromarginata, Ventrifossa————~ 879; 522; 
548-545, 552, 566-568, 

572, 573, 575-578, 582 

nigromarginatus, Macrourus_-------~ 552 
nipponensis, Malacocephalus_--—--- 542 
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nipponicus, Bathygadus —___—_ 380, 388, 387 | sexradiatus, Coelorhynchus____-- 569, 374, 
notatus, Coelorhynchus-——=—=+——-_ == 373, 376, 428, 455, 457, 458, 459, 461, 


374, 376, 378, 424, 428, 446, 452- 
455, 459-462, 464, 466, 467, 469, 
470, 473, 478, 566, 568, 571, 577 


oeca, «Coelorhynchus!—42 2252 432, 515 
occidentalis, Ventrifossa___________ 544 
Optomicusseoe = eo ate 544 
orthogrammus, Coryphaenoides_____ 374, 
376, 421, 581 

IVIGT CISC CII ea ee re es 421 
Oxycadus 2.22 370, 425, 431, 434, 447, 515 
Oxy MACrHUEUS] === 2 eS See SS S70, 


429, 4349 447, 484, 501, 512, 513 

papyraceus, Hymenocephalus_______ 373, 
377, 521, 539, 540 
370, 521, 539, 540 
374, 
376, 409, 573 

parallelus, Coelorhynchus —_--372, 375, 378, 
424, 431, 432, 474, 515, 516, 518 


Molcnurus-.= =e ere ey et 575 
Paramacrurus__ 369, 426, 434, 446, 448, 513 
Panvipes; aiOnuUrus=.——— — = 373, 

375, 376, 421, 562, 580-582 

Ma Cronies sae es ee Se 562 
patagoniae, Coelorhynchus_________ 426 
pectoralis, Coryphaenoides_______ 373, 496 
peterson Macrurus=2- Sess Se SS 548 
peterson Macrurus =—-——-.- 25 = = 420 

Ventrifossa____ 872, 375, 544, 548, 551 
Bhilippine’ Subregion ————- =—=— = —— 576 
Platorhynchus, Coelorhynchus___ 374, 376, 


429, 453, 472, 484, 486, 488, 

490, 491, 493, 574, 579, 582 
platorhynchus form alpha, Coelorhyn- 

CIS Seo eta Meg a Se 488, 490 

productus, Coelorhynchus___-~--~~_ 373, 

378, 430, 431, 508, 506 


PLOXAMUS) LAONULUS == = a 372, 
873, 375, 554, 567, 577 

Macrounus=———- = ee 554 
pumiliceps, Lionurus____ 372, 375, 377, 543, 
559, 561, 562, 573, 574, 579-582 

TST CUTS ote Se 559 
‘Pyloric caeca in Gadomus__________ 392 
quadricristatus, Coelorhynchus _____ 431 
Onincunclaa =. = =e eee 369, 
424, 425, 482, 445, 512, 513, 535 
quincunciatus, Coelorhynchus—--~ 369, 374, 


376, 425, 432, 438, 439, 

441-445, 566, 571-574 

radcliffei, Coelorhynchus_-——-—--—____ 375 
430, 498, 500, 501, 503, 507, 509, 

510, 566, 567, 572, 575, 577, 581 


Regania filamentosa_______________ 384 
suleata 2 eo Se 390 
richardi, Lionurus___-__--_-~ 375, 376, 559 
Macruris 222252 ot San 559 
TOADUSbUS. 6 CCLOOUEHS ae eee ee Sue, 


374-376, 564, 580-582 

scaphopsis, Coelorhynchus______--_ 426 
semiscaber, Coryphaenoides__ 369, 374, 476, 
477, 410, 411, 413-417, 566, 567, 577 
sentipellis, Trachonurus ~_--_~-~__ 372 





463, 467, 470, 471, 473, 566, 578 
Sexuale qimorpoismi a 371 
smithi, Coelorhynchus___ 370, 373, 375, 430, 
493, 495, 497, 499-501, 505, 504, 507, 
509, 510, 566, 5738, 575, 577, 579, 580 
Spinifer, Ccelorbynchus -==—2-— === 370, 
375, 432, 515, 516, 517, 580 
spinosus, Lionurus__ 372, 375, 554, 574, 575 
spongiceps, Bathygadus —~~--~=-—__— 369, 
372, 374, 380, 381, 382, 383, 
386, 389, 568, 574, 579, 581 
Squalogadus modificatus_____ 373, 378, 408 
Stelcidolepis, Hionurus 2222). == 543 
striatissimus, Hymenocephalus -~ 371, 375- 
379, 520, 522, 524-526, 527, 528, 
529, 531-538, 535, 537, 538, 540 
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POLYCHAETOUS ANNELIDS COLLECTED BY THE 
UNITED STATES FISHERIES STEAMER “ALBATROSS ” 
IN THE WATERS ADJACENT TO THE PHILIPPINE 
ISLANDS IN 1907-1910. 


By A. L. Treapwe 1, 


Of the Department of Zoology, Vassar College, Poughkeepsie, New York. 


INTRODUCTION. 


Some time ago the polychaetous annelid collections made by the 
United States Bureau of Fisheries Steamer Albatross in the Philip- 
pines were sent me for description. As a result of a preliminary 
study the old species were identified and sent to the United States 
National Museum some two years ago. Two new species were also 
described, but since pressure of other duties prevented my continuing 
the work,the remainder of the collection was turned over to my as- 
sistant, Miss Ruth Hoagland, whose report follows this. A few 
old species which I had overlooked are included in her report. These 
two papers together, then, comprise the report on the polychaetous 
annelids of this expedition. 


DESCRIPTION OF SPECIES. 
Family SYLLIDAE. 
Genus AUTOLYTUS Grube. 


AUTOLYTUS TRIANGULIFER Grube. 
Autolytus triangulifer GRuBE, 1878, p. 182, pl. 7, fig. 8. 


Lhe polybostricous stage was collected in considerable numbers at 
San Miguel Harbor, Ticao Island. Grube reported that his speci- 
mens were incomplete. One specimen in this collection had in the 
posterior region 31 somites similar in structure, though narrowing 
very noticeably toward the posterior end. These somites are largely 
covered by the prominent parapodia. Somites 32, 33, 34, 49, 50, 
and 51 of the entire body have small parapodia and are covered dor- 
sally with a brownish pigment, an expansion of the median pigment 
spots occurring in the anterior somites. Behind somite 44 was a 
colorless region containing about six somites with very small para- 
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podia and a pygidium carrying a pair of anal cirri. They were too 
poorly preserved to determine the precise number of somites in- 
volved. 

Genus SYLLIS Savigny. 


SYLLIS (ODONTOSYLLIS) HYALINA Grube. 
Syllis (Odontosyllis) hyalina GRuBE, 1878, p. 129, pl. 7, fig. 1. 
Collected at San Miguel Harbor, Ticao Island. 


f Family AMPHINOMIDAE. 
Genus CHLOEIA Savigny. 


CHLOEIA CEYLONICA Grube. 
Chloeia ceylonica GRUBE, 1878, p. 10. 


In this paper Grube refers to an earlier paper? which was not ac- 
cessible to me, but the comparison which he there draws between 
C. ceylonica and C. flava makes it certain that this is his species. 

Collected at Jolo Anchorage, Jolo. 


CHLOEIA FLAVA Pallas. 


Aphrodita flava PALuas, 1766, p. 97, pl. 8, figs. 7-11. 
Chloeia flava McIntosH, 1885, p. 8, pl. 8, figs. 1 and 3, pl. 1a, figs. 7-9. 
\ 


Collected at Port Dupon, Leyte Sound; Anchorage, Tomindos 
Sound; D 5561, Teomabal Island, Jolo,10 fathoms. D 5165, Observa- 
tion Island, Tawi Tawi Group, 9 fathoms, coral bottom. 


Genus EURYTHOE Kinberg. 
EURYTHOE PACIFICA Kinberg. 


Eurythoe pacifica KiINBERG, 1857, p. 14.—GruBE, 1878, p. 6—McIntTosH, 
1885, p. 27, pl. 2, figs. 3, 4; pl. 3, fig. 3; pl. 2a, fig. 13; pl. 3a, figs. 5-9. 


Collected at Nau Wau, Formosa; Batan Island; Tataan, Tawi 
Tawi, San Pascual, Burias Island. A fragment, probably of this 
species, was collected at Nasugbu, Luzon. 


Family APHRODITIDAE. 


Genus POLYNOE Savigny. 
POLYNOE MIRABILIS McIntosh. 


Polynoe mirabilis McIntTosH, 1885, p. 121, pl. 16, fig. 1; pl. 12a, figs. 9-11.— 
TREADWELL, 1906, p. 1149. 

As stated in my original paper, McIntosh’s specimen was undoubt- 
edly incomplete and had originally more somites than he described. 
These from the Philippines were approximately 70 mm. long and 15 
mm. broad at the broadest part, thus much larger than the Chal- 


1 Proc. Zool. Soc., 1874, p. 10. 
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lenger specimens. No elytra remained and the head in each was 
badly preserved, so that it was impossible to be certain as to their 
normal form. In all cases the head had been rolled over so that the 
basal joint of the median antenna had been directly posteriorly. 
Some of the few remaining cirri showed a violet color and the inner 
surface of the proboscis is a dark color, as described by McIntosh. 
Collected from D5122, Malabrigo Light, East coast of Mindoro, 
N. 46° W., 20.60 miles (13° 21’ 30" N.; 120° 30’ 33’” E.) 220 fathoms, 
green mud bottom. D5114, Sombrero Island, Balayan Bay, N. 36° 
E., 7.2 miles (13° 36’ 11” N.; 120° 45’ 26” EK.) 340 fathoms, fine sand 


bottom. 
POLYNOE OCELLATA McIntosh. 


Polynoe ocellata McIntTosH, 1885, p. 126, pl. 12, fig. 3; pl. 12a. 


A few were found at D5382, Arena Point, Luzon, 8. 55° W., 3.8 
miles (18° 15’ 20’ N.; 122° 45’ 30’ E.), 128 fathoms, mud bottom, 
in tubes which were apparently made by Phyllochaetopterus 
claperedii, though none of the animals were to be found, and they 
may have been made by some other member of this family. None of 
the Polynoes were well preserved, but enough remained to establish 
their identity. 

Genus APHRODITA Linnaeus. 
APHRODITA ECHIDNA Quatrefages. 


Aphrodita echidna QUATREFAGES, 1865, p. 197.—McIntosH, 1885, p. 36, pl. 
%, fies) 1=2 = ple Ga; figs: 2; 3: 
Collected at D5123, Malabrigo Light, East coast of Mindoro, 
N. 44° W., 32.50 miles (18° 12’ 45/’ Ne: LES SS) 4% i) 283 
fathoms, green mud bottom. 


Genus [PHIONE Kinberg. 
IPHIONE CIMEX Quatrefages. 
Iphione cimex QUATREFAGES, 1865, p. 270. 
Iphionella cimex McIntosH, 1885, p. 58, pl. 9, figs. 4-6; pl. 18, fig. 3; pl. 8a, 
figs. 7, 8. , 

McIntosh proposed a new generic name for this form, but did 
not define his generic characters. The specimen agreed with his 
description except that he saw no antennae. No median antenna 
was preserved, but there were two lateral antennae with rather long, 
dark-colored basal portions nearly twice as long as the head, each 
having a filamentous tip longer than the basal portion. On each 
elytrophore, underneath the elytron, is a thin translucent plate like 
a shadow of the elytron. 

McIntosh stated that the ventral setae are more prominent than 
the dorsal ones. In this specimen the dense tuft of slender serrated 
dorsal setae entirely obscures the stouter ventral one. 
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Collected at Tataan, Simaluc shore, station D5250, Linao Point, 
Gulf of Davao, 23 fathoms, coral and sand bottom. 


Genus PALMYRA Savigny. 


PALMYRA AURIFERA Savigny. 


Palmyra aurifera Savieny, 1820, p. 17.—AvupouIN AND MILNE EDWARDS, 

1832-1834, p. 110, pl. 2a, a 1—6.—GruBE, 1878, p. 18.—McIntosu, 1885, p. 53, 
pl. 9, figs. 1, 2; pl. 6a, figs. 8, 9. . 

I have doubtfully identified this species. Grube gave out no fig- 
ures and the head is much larger and more distinct than Audouin and 
Milne Edwards’s figure. It agreed in general-with the description 
of McIntosh, though much larger, measuring about 30 mm. in length 
by 8 in breadth. 

Collected at station D5250, Linao Point, Gulf of Davac, 23 
fathoms, coral and sand bottom. 


Genus EULEPETHUS Chamberlin. 
EULEPETHUS HAMIFERA Grube. 
HLulepis hamifera GruBe, 1878, p. 52, pl. 3, fig. 8. 


Collected at’ station D5235, Nagubat Island, Mindanao, 44 
fathoms, soft mud bottom. 


Genus PSAMMOLYCE Kinberg. 
PSAMMOLYCE FIJIENSIS McIntosh. 


Psammolyce fijiensis McIntosH, 1885, p. 148, pl. 21, fig. 6; pl. 22, fig. 4; 
pl. 24, fig. 6; pl. 13a, fig. 18. 
One incomplete specimen from station D5160, Tinakta Island, 
Tawi Tawi Group, 12 fathoms, sand bottom. 


Genus STHENELAIS Kinberg. 
STHENELAIS LUXURIOSA Grube. 


Sthenelais luxuriosa GRuBE, 1878, p. 54. 

Collected at station D5375, Tayabas Light (outer), 107 fathoms, 
green mud bottom; D5423, Cagayan Island, Jolo Sea, 508 fathoms, 
gray mud, coral sand bottom; D5397, Panalangan Point, between 
Samar and Masbate, 134 fathoms, green mud bottom; D5 OBT, Utara 
Point, Bongo Island, eastern Ilana Bay, Mindanao, 28 Pabhiomne, mud 
Me cue D5183, Lusaran Light, between Panay and Negros, 96 
fathoms, soft green mud bottom; and D5392, Tubig Point, Samar, 
135 fathoms, green mud and sand bottom. 

Fragments of members of this family were collected at stations 
D5297, Matcot Point, China Sea, 198 fathoms, mud and sand 
bottom; and D5108, Corregidor Light, China Sea, 13 fathoms, coral 
bottom, but were too much injured for identification. 
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Family PHYLLODOCIDAE. 
Genus PHYLLODOCE Savigny. 


PHYLLODOCE DUPLEX McIntosh. 


Phyllodoce duplex McIntosu, 1885, p. 167, pl. 27, fig. 8; pl. 32, fig. 9; pl. 
TGs uly le 
Collected at station D5118, Sombrero Island, Balayan Bay, 159 
fathoms, dark green mud bottom. 


Genus MYSTA Malmgren. 
MYSTA MACULATA, new species. 


A single specimen, with a length of approximately 60 mm. Width 
of head between tentacles, 0.6 mm.; width at somite 20, 1.5 mm. 
There were about 146 somites 
present, the posterior end having 
been lost. Anteriorly the propor- 
tion of length of somite to breadth 
is as 1 to 8, and the dorsal cirri are 
inconspicuous. Beginning with 
approximately the fortieth somite 
there is a gradual change in’ the 
proportion of length to breadth, 
and toward the posterior end this 
proportion is about as 1 to 2. An- 
teriorly the dorsal cirri are very 
inconspicuous, and while’ they 
overlap one another to a certain 
extent they cover no part of the 
somite surface. Posteriorly these 
cirri become much more promi- 
nent, but still do not overlap the 
body. Each dorsal cirrus is 
marked with a median dark spot, 
rather faint anteriorly but very 
prominent posteriorly. The gen- 
eral body color (in alcohol) is a 
very light brown, marked on the F'6s. 1-4.—Mysva macurata, 1, Heap X 

- = 20; 2, 15TH PARAPODIUM X 45; 3, Com- 
soorsal surface: wihe dark’, spote,.: ? Souyp igurk 7 295-4, Pandvopnie 
which in the anterior somites show — FROM MippLE REGION X 45. 
a tendency to arrange themselves in a transverse row near the 
anterior border of the somite. Ventrally the body has a broad 
median dark band, spotted with white. 

The prostomium (fig. 1) is, roughly speaking, lens-shaped, with 
the long diameter transverse, this long diameter being about one- 
fourth longer than the antero-posterior one. About one-quarter of 
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its length from either end the anterior border is excavated for the 
attachment of a tentacle. These are shorter than the head, rather 
thick, and taper rapidly to a sharp point. Two other tentacles are 
attached to the ventral surface of the head ‘and are not visible from 
above. ‘These are similar to the dorsal tentacles in form, but are 
heavier. One pair of small eyes lies near the anterior border. Just 
posterior to the right hand one of these is a dark spot which re- 
sembles an eye, but is, I think, merely a surface marking. Two 
tentacular cirri on either side are attached to the first somite. They 
are much like the tentacles in form, but about twice as large. The 
mouth is bounded anteriorly by the prostomium, while about one- 
third of the posterior border is made up of an anterior prolongation 
from somite 2 

The first parapodium is about two-thirds as long as the second, but 
is similar to it in all other respects. 

A well-developed parapodium (fig. anterior view of the 
fifteenth) shows the setigerous portion prolonged into bifid presetal 
lip, behind which arises a row of about 25 compound setae with 
elongated basal joints. The notocirrus is broadly rounded and car- 
ried on a large cirrophore. The neurocirrus is bluntly conical in 
outline, with its dorsal surface next the setigerous lobe rather deeply 
excavated. 

The compound seta (fig. 3) has the basal portion very slightly 
curved, the convex side apparently with a narrow transparent edge, 
which thickens abruptly at the apex. The apex has a sharp hook 
at the end of the convex surface, with a much heavier curved hook 
opposite it. This larger hook lies a little inside the line of the con- 
cave margin, which is continued into a much smaller spine. Ap- 
parently other smaller spines of uncertain arrangement are located 
around the base of the large hook. The terminal portion is broad 
at the base and tapers to a sharp point, the whole terminal portion 
being about as long as the free part of the basal portion. Near its 
base there are minute denticulations along its thinner edge. I was 
unable to determine the extent of these denticulations, but think 
that they do not go beyond the middle of the joint. With careful 
focussing, fine lines, giving it a shagreen appearance, may be seen on 
the surface of this terminal joint. 

A later parapodium (fig. 4) shows a cirrophore larger than the 
cirrus, and there is a black spot in the center of the cirrus. In the 
preparation the whole cirrus was bent away from the observer so 
that the cirrus was really larger than appears in the figure. The 
setae in these parapodia are similar to those farther forward. 

Collected af station D5146, Sulade Island, vicinity of Siasi, 24 
fathoms, coral sand and shell bottom. 

Type—Cat. No. 18940, U.S.N.M. 
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Family NEREIDAE. 


The collection contained large numbers of heteronereis stages of 
Nereis.. Since during this phase the bodily changes are such as to 
obscure specific characters I have relied almost entirely in determin- 
ing species on the characters of the jaws and paragnaths. These 
determinations must therefore be regarded as provisional. 


Genus NEREIS Linnaeus. 
NEREIS MASOLOCENSIS Grube. 


Nereis masolocensis GRUBE, 1878, p. 75, pl. 5, fig. 4. 


The Albatross specimens corresponded exactly with these in re- 
spect to tooth structure. Grube states that 22 anterior somites are 
marked with a brown stripe on either side. In these not more than 
17 or 18 were so marked. A prominent feature is a brown band 
across the entire dorsal surface of the second setigerous somite. 

Collected at Bohuao; Varadero Harbor, Mindoro; Subic; Tava 
Island; San Miguel Harbor; Varadero Bay, Mindoro; “ Electric 
light, July 20, 1908,” station D5403, Capitancilla Island, between 
Leyte and Cebu, 182 fathoms, green mud bottom. 


NEREIS PECTINIFERA Grube. 
Nereis pectinifera Gruse, 1878, p. 66, pl. 4, fig. 5; pl. 5, fig. 5 
Collected at Labuan Blanda Island. 
NEREIS TONGATABUENSIS McIntosh. 


Nereis tongatabuensis McInvosH, 1885, p. 212, pl. 34, figs. 7, 8, 9; pl. 16a, 
figs. 5, 6, 7 


Collected at Nasugbu Luzon. 


NEREIS (PLATYNEREIS) INTEGER, new species. 


An epitokous form, characterized by an enormous development of 
the prostomium, so that the antennae are thrown to the ventral sur- 
face, all that is visible from above being the enormous eyes and the 
shovel-shaped prostomium (figs. 1 and 2). 

.Male—The prostomium rounded, its margin entire, the portion 
anterior to the eyes being very thin and translucent. In some indi- 
viduals the palps may be seen through this translucent region. The 
anterior eyes are the larger, and they are situated on the latero- 
ventral portion of the head. 

The dorsal tentacular cirrus (lost in the specimen figured) ex- 
tended in other specimens to the eighth somite. The median cirri- 
(fig. 1) are much shorter. 

On the ventral surface (fig. 2) appear the flattened antennae, 
which normally hang at right angles to the prostomium, but are 
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figured as if pressed against its lower surface. The large anterior 
eyes with their latero-ventrally directed lenses occupy a considerable 
part of the ventral surface. Posterior and ventral to these are the 
palps with their two portions nearly equal in size, hanging down 
so as to cover the sides of the mouth. While in the figure they are 
shown under slight pressure, their direction is only very slightly 
changed by it. 
The jaws have each a large terminal and five smaller lateral teeth. 
I could discover no trace of paragraths. 
The dorsal cirri of the first seven somites are enlarged, increasing 
successively in size until the seventh is reached (fig. 3 of the 
seventh). Thenotopodium 
has two obtuse subequal 
lobes, the acicula.extending 
into a short conical lobe 
between them. The neuro- 
podium has a dorsal coni- 
cal lobe, into which the 
- acicula extends, and an 
obtuse ventral lobe similar 
to that of the notopodium. 
Dorsal cirrus elongated, 
its terminal portion bent 
and slightly flattened as 
shown, somewhat  fore- 
shortened, in the figure. 
Setae of notopodium 
with long “camerated” 
shafts, the terminal joint 
set into rather a deep 
socket. The terminal joint 
is long, slender, and very 
sharp pointed, with nu- 
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Figs. 1—4.—NEREIS INTEGER, 1, DORSAL VIEW OF yerous very sharp teeth 





HEAD X 22; 2, VENTRAL VIEW OF HEAD X 22; 38, 


7TH PARAPODIUM X 45; 4, 8TH PARAPODIUM X 45. along the greater part of 


one edge. The teeth are 
all drawn out into fine processes, which bend apically so that each 
covers over several of those distal to it. In the ventral bundle are a 
few similar to the dorsal and others having the terminal portion 
short, narrow as compared with the basal joint, with one large tooth 
at the apex and a row of very fine teeth along one margin. 

The parapodia, from eighth to fourteenth inclusive, are unmodified, 
though the general structure of neuropodium, notopodium, ventral 
cirri, and setae are essentially as in the seventh. The dorsal cirrus 
is much shorter and tapers slowly to a blunt end. 
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The parapodial modifications begin on somite 15. In a modified 
parapodium the neuropodium has a dorsal, and the notopodium a 
ventral sagittal lobe, which overlap, the notopodial being anterior. 
Dorsal to the slender dorsal cirrus is a broad rounded lobe with 
ventral to it, a lanceolate one extending to nearly the end of the 
cirrus. ‘The ventral cirrus is much like the dorsal in form, but rela- 
tively a little heavier. Ventrally it carries a plate shaped like that 
of the dorsal but larger. Dorsally, attached to its base, this cirrus 
carries a zigzag three-pronged outgrowth, while on the ventral sur- 
face of the neuropodium is another outgrowth very similar to this 
but with four prongs. The setae are of the usual type with broad 
terminal joint toothed along one edge. 

Most individuals show traces of brown spots on the dorsal sur- 
face. When best developed these appear in the anterior unmodified 
portion as prominent spots on the parapodia from the eighth to the 
fifteenth. In the modified portion there is a median dorsal and two 
lateral brown spots in each somite, with a double row of smaller 
brown spots on the dorsal surface of each parapodium. Ventrally 
these markings are most prominent in the modified region, where 
the median row breaks up into a double row of smaller spots and the 
parapodial row tend to coalesce into a single one. 

In the collections were a number of females in the epitokous condi- 
tion, but none which resembled the above-described males sufficiently 
to justify one in identifying them as of this species. 

Collected from Subic Bay; Santa Cruz Harbor, Marinduque; San 
Miguel arbor, Ticao Island, a large number of individuals being 
from the latter locality ; Port Matalvi, Luzon, and Romblon. 

Type—Cat. No. 18939, U.S.N.M., from latter locality. 


Family LEODICIDAE. 


Genus LEODICE Savigny. 
LEODICE APHRODITOIS Pallas. 


Bunice aphroditois Pattas, 1766.—EHLERS, 1864-1868, p. 306, pl. 15, figs. 
23-29. 


Collected at Batan Island. 


Genus AGLAURIDES Ehlers. 


AGLAURIDES FULGIDA Savigny. 


Aglaurides fulgida Savieny, 1820, p. 54.—Gruse, 1878, p. 172. 
Collected at station D5179. 


Fragments of a Leodice were collected at station D5401, Tan- 
guingui Island, north of Cebu, 30 fathoms, fine sand bottom. 
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Fragments of a yalinoecia and numerous tubes were collected 
from the following localities. No individuals were well enough 
preserved to enable the species to be identified. 1ID5654, Cape Tabako, 
Gulf of Boni, 805 fathoms. D5439, Hermana Mayor Light, West 
coast of Luzon, 940 fathoms, green mud bottom. 5209, Taratara 
Island, off western Samar, 20 fathoms, green mud. D5619, Mareh 
Island, Molucca Passage, 435 fathoms, fine gray sand bottom. D5132, 
Island off Panabutan Point, Sulu Sea, 26 fathoms, green mud and 
sand bottom. D5432, Corandagos Island, Eastern Palawan, 51 
fathoms, sand bottom. D5187, Apo Island, Tanon Strait, 225 
fathoms, soft green mud bottom. D5365, Cape Santiago Light, 
Balayan Bay, 214 fathoms. D5606, Dodepo Island, Gulf of Tomini, 
Celebes, 834 fathoms, green mud bottom. D5670, Chenoki Point, 
Macassar Strait, 1,181 fathoms, gray mud bottom. D5656, Olang 
Point, Gulf of Boni, 484 fathoms, gray mud bottom. D5126, Nogas 
Island, Sulu Sea, 742 fathoms, soft green mud. D5181, Antonia 
Island, off eastern Panay, 26 fathoms, mud and fine sand bottom. 
D5582, Si Amil Island, Darvel Bay, Borneo, 890 fathoms, gray mud 
and fine sand bottom. 


HYALINOECIA CAMIGUINA Grube. 


Hyalinoecia camiguina GRUBE, 1878, p. 142, pl. 10, figs. 1, la, 1b. 


While most of the specimens of this genus were represented by 
either the tubes alone or fragments of the animals, one lot from 
D5483, Cabugan Grande Island, between Samar and Leyte, 74 
fathoms, sand and broken shell bottom, contained a number of weil- 
preserved individuals of this species. These were not easily removed 


from the tubes without injury, but all points in their external: 


anatomy could be seen through the transparent tube. 


Family MALDANIDAE. 


*” Genus MALDANE Grube. 


MALDANE DISPARIDENTATA Moore. 


e Maldane disparidentata Moorr, 1904, p. 494, pl. 38, figs. 28-31. 


A single specimen, retaining only about 12 of the anterior somites 
and two from somewhere near the middle of the body, were collected 
at D5592, Silungan Island, Sibuko Bay, Borneo, 305 fathoms, green 
mud bottom. Fragments of the anterior ends of others were col- 
lected at D5207, Badian Island, Samar, 35 fathoms, green mud and 


i i i 
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sand bottom; and D5209, Taratara Island, Samar, 20 fathoms, green 
mud bottom. I have identified them as of this species from the form 
of the head and anterior somites and of the setae. 


MALDANE SARSII Malmgren. 
Maldane sarsii MALMGREN, 1865, p. 188.—ARwipsson, 1906, p. 251, pl. 6, figs. 
192-199; pl. 10, figs. 333-338. 


In identifying these as sarsii I have followed Arwidsson’s diag- 
nosis of the species. 

One entire specimen and some fragments in mud tubes taken from 
D5585, Sidipan Island, Sibuko Bay, Borneo, 476 fathoms, gray mud 
? 2. wie 3 $ d 
bottom. Another was from D5368, Tayabas Light, Verde Island 

; a > 9 
Passage, 181 fathoms, gray mud bottom: and a fragment from 
Sa 3 ? o> ; 
5533, Balicasage Island, between Cebu and Siquijor, 432 fathoms 
9 3 9 9 
green mud and sand bottom. 


Family AMPHICTENIDAE. 
Genus PECTINARIA Lamarck. 
PECTINARIA CLAVA? Grube. 
Pectinaria clava GRUBE, 1878, p. 212, pl. 11, fig. 3. 


This I have doubtfully identified as of this species, as the speci- 
mens had dried and details of structure were difficult to make out. 

Collected from station D5162, Tinagta Island, Tawi Tawi Group, 
230 fathoms, coarse sand and broken shell bottom. 


Part of a tube of pectinaria, species? was dredged at station 
D5206, Badian.Island, Samar, 32 fathoms, green mud bottom. 
Family GLYCERIDAE. 
Genus GLYCERA Savigny. 
GLYCERA LONGIPINNIS Grube. 
Glycera longipinnis GRUBE, 1878, p. 182, pl. 8, fig. 9. 


Station 51138, Sombrero Island, Luzon, 159 fathoms, dark greet 
mud bottom. 


Family CHAETOPTERIDAE. 
Genus PHYLLOCHAETOPTERUS Grube. 


PHYLLOCHAETOPTERUS CLAPEREDII McIntosh. 


Phyllochaetopterus claperedii McIntosH, 1885, p. 374, pl. 45, figs. 9, 10, 
10a, 11; pl. 26, fig. 1; pl. 24a, figs. 1-5. 
Tubes containing portions of the anterior ends of two specimens 
were collected at Station D5206, Badian Island, Samar, 32 fathoms, ~ 
green mud bottom. Large numbers of tubes without any of the 
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animals were collected at station D5382, Arena Point, Ragay Gulf, 
Luzon, 128 fathoms, mud bottom; and they were also found at 
15209, Taratara Island, Samar, 20 fathoms, green mud bottom. 


Family TEREBELLIDAE. 
Genus LOIMA Malmgren. 


LOIMA MONTAGUI Grube. 
Terebella onhaean GRUBE, 1878, p. 224, pl. 12, fig. 3. 
Collected at Station D5160, Tinakta Island, Tawi Tawi Group, 
12 fathoms, sand bottom. 
LOIMA ANNULIFILIS Grube. 
Terebella anmilifilis GruBE, 1878, p. 225, pl. 138, fig. 2. 


Two specimens were in the collection, one having lost all of its gills 
and on the other only fragments of these organs remained. Enough 
were present. however, to establish the diagnosis of the species, and 
they agreed in other respects with Grube’s description. 

Station 5209. Taratara Island, Samar, 20 fathoms, green mud 


bottom. 
Genus PISTA Malmgren. 


PISTA TYPHA Grube. 
Pista: typha GRUBE, 1878, p. 232, pl. 12, fig. 4. 


Collected at Stations 5428, 30th of June Island, Palawan, 1,105 
fathoms, gray mud bottom; and D5209, Taratara Island, Samar, 
20 fathoms, green mud bottom. 


Family CAPITELLIDAE. 
Genus DASYBRANCHUS Grube. 


DASYBRANCHUS UMBRINUS Grube. 


Dasybranchus umbrinus GRuBE, 1878, p. 189. 
Collected at D5372, Tay abas Light, Marinduque Island, green mua 
bottom. 
Family SABELLIDAE. 
Genus SABELLA Linnaeus. 
SABELLA SPECTABILIS Grube. 
Sabella spectabilis GRuBE, 1878, p. 253, pl. 14, fig. 4. 
Two bottles containing this species. One was labeled A4521, 
F 2599, and the other A4871, F.2542. 


Tubes of a sabellid were collected from D5213, Destacado Island, 
east of Masbate Island, 80 fathoms, sand, mud, and shell bottom; 
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5300, 20° 31’ N.; 115° 49” E., 265 fathoms, gray mud and sand 


’ 


bottom; and D5411, Lauis Point, between Cebu and Bohol, 145 
fathoms, green mud bottom. 


: Family SERPULIDAE. 


Genus SERPULA Linnaeus. 
SERPULA (POMATOSTEGUS) ACTINOCERAS Mérch. 


Pomatostegus actinoceras M6rcH, 1863, p. 54, pl. 11, fig. 16. This reference 
quoted from Grube, 1878, p. 271. 


Station 5205, Leyte, staghorn coral and rock bottom. Caguayan 


Point. 
Empty serpulid tubes were collected from D5413, Lauis. Point 


Light, Dupon Bay, 42 fathoms. 
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POLYCHAETOUS ANNELIDS COLLECTED BY THE 
UNITED STATES FISHERIES STEAMER “ ALBATROSS ” 
DURING THE PHILIPPINE EXPEDITION OF 1907-1909. 


. By Rurs A. Hoacranp, 


Assistant in Zoology, Vassar College, Poughkeepsie, New York. 


INTRODUCTION. 


The collection of Annelids described here is extensive but in many 
cases poorly preserved. Specimens too mutilated for identification 
are not mentioned in the following list; also, vials containing only 
tubes have in some cases been discarded. In descriptions of new 
species I have endeavored to include drawings in sufficient numbers 
to supplement the verbal descriptions, thus, I believe, eliminating 
the errors in identification which often result from such descriptions. 
I am indebted to Prof. A. L. Treadwell, of Vassar College, for the 
use of the collection. 

The following families are represented : 


Syllidae. Cirratulidae. 
Hesionidae. Terebellidae. 
Aphroditidae. a Ampharetidae. 
Nereidae. Capitellidae. 
Nephthydidae. Opheliidae. 
Amphinomidae. Chlorhaemidae. 
Leodicidae. Sabellidae. 
Glyceridae. HWermellidae. 
Spionidae. 


DESCRIPTION OF SPECIES. 
Family SYLLIDAE. 
Genus MYRIANIDA Milne-Edwards. 
MYRIANIDA TERESETA, new species. 
Plate 46, figs. 1-3. 


T'ype.— Cat. No. 18942, U.S.N.M. A sexually mature female of 
114 somites (incomplete). Length, 17 mm.; greatest width, not quite 


2 mm. 
603 


604 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Head with width about twice length (fig. 1). No palps. Three 
moderately long tentacles showing no segmentation. Eyes four, red- 
dish; the posterior pair dorsal, the anterior pair lateral, with lenses 
not seen from the dorsal surface. The stippling in figure 1 represents 
the part of the anterior eyes seen through the dorsal integument. 

First somite triangularly shaped dorsally, with apex directed 
anteriorly. Tentacular cirri four pairs, of which the more ventrally 
placed are short, the dorsally placed equaling the tentacles in length. 
Second somite rectangular, setigerous. 

Parapodia with blunt dorsal lobe (fig. 2). Dorsal cirrus heavy, 
not as attenuated as tentacles. Ventral cirrus lacking. Setae of two 
kinds. Dorsal long, slender, and tapering, extending beyond the 
dorsal cirrus. Ventral equally slender, shorter, and articulated. 
The terminal part is very minute; the basal part club-shaped and 
provided with fine teeth (fig. 3). 

Color of alcoholic specimen brownish yellow. 

Collected at San Miguel Harbor, Ticao Island. 


Family HESIONIDAE. 


Genus HESIONE Savigny. 


HESIONE INTERTEXTA Grube. 


Hesione intertexta GruBE (1878), p. 102, pl. 6, fig. 5. 
Collected at station D5355, Balabac Light, North Balabac Strait, 44 
fathoms, coral and sand bottom. 


Genus IRMA Grube. 


IRMA ANGUSTIFRONS Grube. 


Irma angustifrons GRuBE (1878), p. 108, pl. 6, fig. 7; pl. 15, fig. 12. 
Collected at station D5149, Sirun Island, 10 fathoms, coral and 
shell bottom. 


Family APHRODITIDAE. 


Genus POLYNOE Savigny. 
POLYNOE PLATYCIRRUS Mcintosh. 
Polynoe platycirrus McIntrosH (1885), p. 111, pl. 3, fig. 4; pl. 16, fig. 2. 
Collected at station D5518, Point Tagolo Light, Mindanao, 200 
fathoms, gray mud and Globigerina bottom, temperature 54.0°. 
POLYNOE POLYCHROMA Schmarda. 


Polynoe polychroma SCHMARDA (1861), p. 158, pl. 31. 


Collected at station D5355, Balabac Light, North Balabac Strait, 
44 fathoms, coral and sand bottom. 
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Genus IPHIONE Kinberg. 


IPHIONE FUSTIS, new species. 
Plate 46, figs. 4-8. 


Type.—Cat. No. 18941, U.S.N.M. Specimen young. Length, 
5.2mm. Greatest width, 5 mm. Body oval, narrowing anteriorly 
and posteriorly. Number of somites, 26. ‘Scales, 13 pairs. 

Head (fig. 4) 3 mm. longer than broad. Palps, 3.5 times as long 
as head, with longitudinal rows of papillae. Tentacular cirri, two on 
each side, extending to end of palps; borne on basal portion one-half 
length of palps. Tentacles, two, converging toward the median ling 
anteriorly. Blunt anteriorly directed lobe in place of median ten- 
tacle. Eyes, two pairs, posterior pair on postero-lateral margin of 
the head. Anterior pair a short distance in front of these, but so 
placed as to be scarcely seen from the dorsal surface. 

Eltyra (fig. 5) reniform, divided and subdivided by honeycomb 
reticulum. Postero-lateral surface of dorsal side armed with cudgel- 
like spines. First elytra ovate. 

Parapodia (fig. 6) small, not divided. Dorsal cirrus long, pro- 
vided with papillae, extending to ends of dorsal setae. Ventral 
cirrus extending to lateral edge of parapodium; provided with 
papillae. Dorsal setae bundle very thick, arising anteriorly and just 
medianly to ventral setae bundle. 

Setae of two kinds. Dorsal (fig. 7) long and slender with naked 
tip. Subterminal portion provided with leaf-like appendages, gradu- 
ally increasing in size just below tip, but soon becoming uniform. 
Ventral (fig. 8) heavy, yellow, with fine irregular serrations and 
naked, blunt tip. 

Collected at station D5141, Jolo Light, 29 fathoms, coral sand 
bottom. Paratypes collected at Tanguingui Island Light, 30 fathoms, 
fine sand bottom; North of Cebu; Caguayan Point, off east coast Leyte 
Island, 8 fathoms. 


Genus LAGISCA Malmgren. 


LAGISCA? HEXACTINELLIDAE McIntosh. 


n 


Lagisca ? hexactinellidae McINtTosH (1885), p. 94, pl. 4, fig. 5; pl. 12a, fig 
14-16. 
Specimen 15 mm. in length. Missing parts identical with those 


missing in McIntosh’s specimen. No data given as to habitat of 


form. : 
Collected at station D5536, Apo Island, 279 fathoms, green mud 


bottom. 
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LAGISCA OCULESCENS, new species. 
Plate 47, figs. 1-7. 


Type.—Cat. No. 18943, U.S.N.M. Length of specimen, 25 mm. 
Number of somites, 88. Number of scales. 15. Greatest width, 7 





mm. Body attenuate posteriorly. 

Head (fig. 1) somewhat more than twice as long as broad, pro- 
longed anteriorly into minute lateral peaks. Median tentacle broken. 
Lateral tentacles attached below median, extending a short distance 
beyond lateral lobes of head. Palps about three times as long as 
head, longitudinally striped. 'Tentacular cirri, two pairs, reach- 
ing two-thirds of length of palps, borne on long basal portion. Eyes, 
two pairs, completely coalesced, forming roughly S-shaped markings 
on the dorsal surface of the lead. 

Elytra (fig. 2) roughly ovate, with ruffling edge; crowded into al- 
most vertical position posteriorly by the pressure of the dorsal 
setae. Mecian posterior area of elytron covered with ornate golden- 
brown spines (fig. 3). 

Parapodia (fig. 4) with noto- and neuro-podia, each drawn out into 
bluntly pointed processes laterally. Dorsal cirri long, sharply at- 
tenuated at end, borne on basal portion. Ventral cirri small and 
short. 

Setae of three kinds; all light yellow. Dorsal (fig. 5) stout, with 
blunt naked tip and provided with minute serrations throughout re- 
mainder of length. Ventral two kinds: many (fig. 6) slender, biden- 
tate, provided with long barb-like teeth; a few (fig. 7) biden- 
tate, and provided with needle-like serrations. 

Type either from Jolo Anchorage, Jolo, or from Kopoposang Light, 
Macassar Strait, 400 fathoms hard bottom. 


Genus PANTHALIS Kinberg. 
PANTHALIS MELANONOTUS Grube. 
Panthalis melanonotus GRuBE (1878), p. 48, pl. 4, fig. 1. 


One specimen of this species was found. The first seven pairs of 
elytra were lacking, so that it was impossible to determine to what 
extent they had overlapped. It agreed in all respects with Grube’s 
description, except that it possessed small paired tentacles situated 
immediately beneath the ommatophores. Number of somites, 90. 

Collected at station D5209, Taratara Island, 20 fathoms, green mud 
bottom. 

PANTHALIS ADUMBRATA, new species. 


Plate 46, figs. 9-14. 


Type.—Cat. No. 18944, U.S.N.M. Length of specimen 48 mm., 
incomplete. Length of a complete paratype 63 mm. Number of 
somites. 53; scales, 24 pairs. Width, 12 mm. 
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Head (fig. 9) with length (including peduncles) about three 
times the width. Palps somewhat less than twice as long as entire 
head, tapering at end, faintly papillose. Tentacular cirri, two on 
each side, borne on long basal portion, extending three-fourths of 
length of palp. Median tentacle slender, borne on short basal por- 
tion, extending slightly beyond peduncles. Paired tentacles present, 
equal in length to the median tentacle, but not seen from the dorsal 
surface. Eyes, two pairs; anterior large, reddish, and borne on 
peduncles; posterior small, gray, and situated dorsally equidistant 
from base of peduncles and median tentacle. 

Dorsal surface of first seven somites conspicuously tuberculated 
in type. Not tuberculated in paratype. 

Eltrya (fig. 10) oval, grayish, with black edging medianly and 
posteriorly, giving the whole a shaded appearance. 

Parapodia (fig. 11) stout, with small antero-dorsal lobe sepa- 
rated by a deep cleft. Dorsal cirrus stout, reaching beyond body of 
parapodium. Ventral cirrus small, not reaching to edge of para- 
podium. 

Setae of three kinds. Dorsal long, slender, provided with hair- 
like points along the terminal portion (fig. 12) ; subterminal portion 
slightly enlarged. Middle setae (fig. 13) heavy, yellow, bluntly 
pointed terminally and provided with a group of fine needle-like 
teeth just below the termination. Ventral setae (fig. 14) tike the 
dorsal, strongly serrated along the enlarged subterminal portion, 
the serrations becoming smaller toward the tip. The setae did not 
cover the scales dorsally in any part of the body. 

Type collected at Dumurung Point, Masbate Shore, or Tinakta 
Island, 10 fathoms, coral sand bottom. Paratypes collected at stations 
D5157 and D5158, Tinakta Island, 18 fathoms, fine sand bottom. . 

This species resembles Panthalis panamensis, Chamberlin.t The 
differences between the two species are the coloration of the ommato- 
shores or peduncles, the shape of the head, the absence in P. adwm- 
brata of the finer setae in the dorsal series and the absence in P. 
abumbrata of the lash-like process in the median setae. The last may 
be due to breakage. 


Family NEREIDAE. 
Genus NEREIS Linnaeus. 
NEREIS MASALACENSIS Grube. 


Nereis (Lycoris) masalacensis GRuBE (1878) p. 75, pl. 5, fig. 4. 
Collected at Varadero Bay and at station D5146, Sulade Island, 24 
fathoms, coral sand and shell bottom. 


11919, p. 86, pl. 11, fig. 4—8; pl. 2, fig. 1-6. 
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NEREIS ZONATA Malmgren. 


Neries zonata MALMRGEN, Fauvel (1914), p. 177, pl. 14, figs. 1-17. 
Epitokous form with paragnaths coalesced. 
Collected at station D5149, Sirun Island, 10 fathoms, coral and 
shell bottom. 


NEREIS (LEPTONEREIS) INERMIS, new species. 


Plate 47, figs. 8-12. 


Lype.—Cat. No. 18947, U.S.N.M. An incomplete specimen of 30 
somites. eae 16 mm.; greatest width, just behind head, 5 mm. 

Head (fig. 8) 6-angled, with length equal to greatest width, Palps 
more than twice as long as head, with ends distorted and unequal 
because of poor preservation. Tentacles extending three-fourths of 
length of palps, borne on anteriorly directed lobes of head. Tenta- 
cular cirri, four pairs, the longest extending posteriorly as far as the 
twelfth setigerous somite. Eyes, four pairs, all provided with lenses, 
situated in the posterior region of the head. Anterior pair larger 
with lenses directed antero-laterally; posterior pair nearer the mid 
line, with lenses directed dorsally. Proboscis without armature of 
any kind. 

Parapodia varying slightly, the change being gradual antero- 
posteriorly. Typical anterior parapodium (fig. 9) divided into noto 
and neuro podia. Notopodium divided into two lobes, the acicula 
being in the ventral one. Dorsal cirrus arising median to base of 
dorsal lobe and extending beyond it. Neues coe divided into 
two lobes, the dorsal of which is subdivided for a short distance, and 
contains acicula. Ventral cirrus short t, and arising medianly and 
ventrally to ventral lobe. Posterior parapodium (fig. 10) with same 
parts. Dorsal cirrus greatly elongated. Dorsal lobe of notopodium 
shortened. Ventral lobe greatly increased. Ventral cirrus elon- 
gated. 

Setae from anterior parapodium of setose variety. First variety, 
setose seta (fig. 11) occurring in dorsal and ventral bundles. Blade 
finely serrated. Second variety, setose setae (fig. 12) occurring in 
ventral bundle. Blade finely but deeply serrated. Setae of posterior 
parapodia essentially the same as to form, but more slender. 

Collected at station D5346, Cliff Island, 7 fathoms, mud bottom. 


NEREIS (HETERONEREIS) CAERULEIS, new species. 
Plate 47, figs. 13-16; plate 48, figs. 1-4. 


Type—Cat. No. 18948, U.S.N.M. Specimen, 90 mm. in length, 
incomplete posteriorly. Greatest width, 10 mm. Number of so- 
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mites, 167. Color, grayish, with marine blue mid-dorsal stripe. 
Light refractive spot just median to dorsal lobe of parapodium on 
each somite; most conspicuous on heteronereid somites. Ventral 
surface milky white. 

Head (pl. 47, fig. 13) iridescent. Length somewhat less than twice 
breadth. The figure shows the head in a flattened condition for 
purposes of comparison. In the specimen the head was bent directly 
ventrally along a line just in front of the posterior eyes. Palps, 
two, the same length as the head; provided with terminal articles 
not seeen in the figure. Tentacles short and bluntly pointed. Ten- 
tacular cirri, four pairs, the longest pair slightly exceeding the 
breadth of the peristomium. Eyes, two pairs; posterior pair small, 
provided with Jenses and situated nearer the mid line than the an- 
terior; anterior pair large, provided with lenses and directed lat- 
erally. 

As the pharynx was not extruded it is represented diagrammati- 
cally (pl. 47, figs. 14, 15). Paragnath formula as follows: I, two 
small groups; II, absent; II], three groups, the central one the larg- 
est; IV, crescent-shaped group with heavier teeth anteriorly; V, three 
groups roughly triangular in shape with teeth in longitudinal rows 
and heavier teeth anteriorly; VI, single row of heavy black teeth; 
VII, zigzag group across ventral side; VIII, gradually decreasing 
continuation of VI. 

First 28 pairs of parapodia in the ordinary nereid condition (pl. 
47, fig. 16). Notopodium subdivided into three lobes, the dorsal cir- 
rus situated on the most dorsal of these and extending to the limit 
of the notopodium laterally. Middle and ventral lobes pigmented 
with brown laterally. Acicula passing to base of ventral lobe. Neu- 
ropodium subdivided into three lobes, with acicula passing to base of 
dorsal lobe. Middle lobe shorter and pigmented; ventral lobe still 
shorter and bearing ventral cirrus. Setae bundle on dorsal lobe. 
Twenty-ninth and following parapodia in heteronereid condition (pl. 
48, fig. 1). Notopodium subdivided into three lobes: the dorsal large 
and flat bearing a short cirrus subterminally and a large finger-like 
lobe ventrally ; middle short and bearing setae; ventral lobe interme- 
diate in size. Neuropodium subdivided into three lobes: the dorsal 
pointed and provided with acicula and seta bundle; the middle re- 
sembling the ventral lobe of the notopodium; the ventral flat and 
fan shaped, bearing a small ventral cirrus and provided dorso- 
anteriorly with a vascularized area. Extra lobe, large and faintly 
bordered with pink borne posteriorly by neuropodium. Margins of 
all lobes provided with papillae. 

Setae on heteronereid parapodium of two kinds, the most abundant 
of the large natatory type (pl. 48, fig. 2) with one edge finely ser- 
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rated. Setose type rare (pl. 48, fig. 3). Setae of thirteenth para- 
podium of two kinds, the most abundant of the falcate type (pl. 48, 
fig. 4) with short terminal portion without serrations. Setose type 
rare. Similar to those of heteronereid parapodium but with shorter 
terminal blade. 

Type collected from Limbe Strait and paratypes from Leyte 
Sound, Port Dupon. 


Family NEPHTHYDIDAE. 


Genus NEPHTHYS Cuvier. 


NEPHTHYS MIRASETIS, new species. 
Plate 48, figs. 5-S. 


Type.—Cat. No. 18950, U.S.N.M. A complete specimen, 45 mm. 
in length, including extruded proboscis. Width, 4 mm., not includ- 
ing setae. Number of somites, 79, the last nine greatly reduced in 
size and terminating in a single anal cirrus. 

Head (fig. 5) square, with rounded corners. Posterior area 
faintly marked with grayish oblong spots. Tentacles conical; sub- 
tentacles similar but longer. Proboscis set with numerous rows of 
papillae, gradually decreasing in size posteriorly. Not more than 
nine in a row in type specimen. Mouth a dorso-ventral slit sur- 
rounded by distal papillae. 

Parapodia (fig. 6) divided into noto- and neuro-podia. Dorsal 
lamella of notopodium moderate in size. Gill large and curved, 
borne on posterior face of notopodium. Dorsal cirrus simple, aris- 
ing near base of gill. Neuropodium provided with small simple 
gill dorsally. Ventral cirrus conical, not reaching beyond para- 
podium. Ventral lamella not prominent anteriorly, gradually in- 
creasing to slightly larger dimensions posteriorly. 

Setae of three kinds. Most abundant simple non-serrated setae of 
capillary type. Barred setae (fig. 7) present.at base of setae bundle 
in most parapodia. Bidentate setae (fig. 8) with extra serrations 
present at base of setae bundle in a few parapodia. 

Collected at station D5161, Tinakta Island, 16 fathoms, fine sand 
and black specks bottom. 


Family AMPHINOMIDAE. 
Genus AMPHINOME Brugitre.. 
AMPHINOME ROSTRATA Pallas. 3 
Amphinome rostrata PatLas, McIntosh (1885), p. 21, pl. 1, fig. 7. 


Collected at station D5332, Apo Light on “ driftwood at surface.” 
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Genus CHLOEIA Savigny. 


CHLOEIA FLAVA Savigny. 


Chloeia fiava SavicNy, Grube (1878), p. 10. 


Two specimens, one of which is a young form Evenly described 
by Grube (1874) as Chloeia ceylonica. 

Large specimen collected at station D5136, Jolo ieoht 92 fathoms, 
sand and shell bottom; another from Jolo igen de J olo, electric 
light, March 5, 1908; and a small specimen collected at Opol, Min- 
danao Island. 


Genus EURYTHOE Kinberg. 


EURYTHOE PACIFICA Kinberg. 
Burythoe pacifica Kinserc, McIntosh (1885), p. 27, pl. 2, figs. 3-4. 


Collected at station D5147, Sulade Island, 21 fathoms, coarse sand 
and shell bottom. 


Genus EUPHROSYNE Savigny. 


EUPHROSYNE TRIPARTITA, new species. 
Plate 48, figs. 9-12. 


Type—Cat. No. 18951, U.'S.N.M. Length, 15 mm. Elliptical in 
form, tapering evenly at both ends; 9 mm. in greatest width. Dorsal 
bare area, 3 mm. in greatest width—i. e., one-third the width of body. 
Number of somites, 37. 

Caruncle (fig. 9) extending to middle of fifth somite, consisting of 
median vertical crest and horizontal portion thickened laterally, 
giving the whole a three-lobed appearance. Median tentacle short 
and thick, with posterior eye spots at its base. Antennae short and 
small, situated just above the anterior eye spots; not seen from the 
dorsal surface. Mouth bounded posteriorly by fourth somite. Palps 
large and ovate, their broader posterior margins reaching the fourth 
somite. 

Parapodia with heavy setae bundle ventrally. Ventral cirrus aris- 
ing immediately posterior to setae bundle, so as to appear to emerge 
from it. Dorsal cirrus short, not extending beyond branchiae. Lat- 
eral cirrus between second and third branchiae, extending beyond 
them in length. Branchiae, eight or nine on each side, all ramose 
with trefoil termination to each branchlet (fig. 10). 

Ventral setae (fig. 11) heavy, bidentate, without serrations. Dor- 
sal setae (fig. 12) cleft, with heavy serrations within the cleft. 

Collected at station D5250, Linao Point, Gulf of Davao, 23 fathoms, 
coral and sand bottom. 

Paratype.—Locality not recorded. 
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Genus HERMODICE Kinberg. 


HERMODICE DISTINCTA, new species. 


Plate 48, figs. 13-15. 

Type—Cat. No. 18953, U.S.N.M. Specimen large and well pre- 
served. Length, 145 mm.; breadth, 10 mm., with gradual narrow- 
ing throughout last 10 somites. Number of somites, 91. Body 
rectangular in section, with dorso-ventral flattening Gurgnmhout last 
somites. Dorsal surface dull white, irregularly streaked with bluish 
gray. Ventral surface dull white with median longitudinal stripe 
of bluish gray. Anus in last somite, dorsal, surrounded by elevated 
fold. 

Caruncle (fig. 13) triangular in shape, with apex reaching as far 
as fourth somite posteriorly. Composed of a central, brownish, ver- 
tical lamella with broad anterior end between the eyes, and lateral 
vertical lamellae (10 on each side), paired and decreasing posteriorly. 
Dorsal two-thirds of lateral lamellae corrugated anteriorly and 
posteriorly. 

Eyes (fig. 13) four pairs, large, reddish, and provided with lenses. 
Posterior pair directed dorso-laterally; anterior pair directed ven- 
tro-laterally. Median tentacle arising between posterior eyes; some- 
what more than half as long as caruncle. 

Oral lobe provided with paired superior and inferior tentacles, 
somewhat shorter than the median tentacle. Mouth longitudinal, 
extending to edge of fifth somite posteriorly. 

Parapodia (fig. 14) divided into dorsal and ventral parts. Dorsal 
setae bundle borne on stout darkly pigmented lobe, also bearing 
dorsal cirrus. Gill, large and bush-like, situated just posterior to 
dorsal lobe. Ventral lobe pale, bearing ventral cirrus and large 
ventral setae bundle. 

Dorsal setae of two kinds. First variety (fig. 15) rare, simple, 
slender, with tip finely serrated. Second variety abundant, simple, 
smooth, considerably longer and more slender than first variety. 
Ventral setae of same character. Serrated setae shghtly heavier than 
those in dorsal bundle. 

Collected at Opol, Mindanao Island. 


Genus NOTOPYGOS Grube. 
NOTOPYGUS HISPIDA, new species. 


Plate 48, fig. 16; plate 49, figs. 1-3. 


Type.—Cat. No. 18954, U.S.N.M. Length, 27 mm.; greatest width, 
16 mm. Number of somites, 31. Body Aeeacak with prominent 
white setae shading to Nile green posteriorly in paratype. Body a 
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dull brown. Anus situated dorsally between twentieth and twenty- 
first somites. Terminal cirri short and stout. 

Head (pl. 48, fig. 16) rounded. Tentacles three, of equal length, 
the median extending posteriorly for a short distance over the 
caruncle. Tentacular cirri two, arising at base of first somite. 
Eyes, two pairs; most posterior pair situated on each side of median 
portion of caruncle; anterior pair scarcely seen from the dorsal 
surface. Caruncle large, extending to anterior border of seventh 
somite. Composed of a middle vertical plicated crest and two hori- 
zontal plicated portions. Mouth a longitudinal slit surrounded by 
oral lobe and extending to anterior edge of third somite. 

Parapodia (pl. 49, fig. 1) divided into dorsal and ventral lobes. 
Dorsal cirri two. The more lateral jointed and borne on a basal 
portion emerging from the dorsal lobe with the dorsal setae bundle. 
More median arising near base of gill and extending for short dis- 
tance beyond gill. Ventral cirrus borne on ventral lobe just below 
setae bundle. Gills palmate in form, beginning on fifth somite and 
situated just median to dorsal lobe of parapodium. 

Dorsal setae of two kinds—simple tapering variety (pl. 49, fig. 2) 
and smooth bifid variety. Ventral setae all smooth bifid (pl. 49, 
fig. 3). 

Port Maricabau, anchorage, electric light. 

Paratype obtained from station D5249, Lanang Point, Gulf of 
Davao, 23 fathoms, coral and sand bottom. 


Family LEODICIDAE. 


Genus LEODICE Savigny. 


LEODICE (EUNICE) COLLARIS Ehrenberg. 


Funice collaris EHRENBERG, Grube (1878) p. 158, pl. 9, fig. 3. 
Specimens collected at station D5165, Observation Island, 9 fath- 
oms, coral bottom. Small specimens collected at station D5157, 
Tinakta Island, 18 fathoms, fine sand bottom. 


LEODICE (EUNICE) APHRODITOIS (Pallas). 


Hunice aphroditois (PALLAS) Grube, 1878, p. 146. 
Collected in tide pool at Batan Island and at Verde del Sur Island, 
Palawan 8-10 feet, coral, gravel, and sand bottom. 


LEODICE (EUNICE) MAGELLANICA McIntosh. 


Hunice magellanica McInrosuH (1885), p. 265, pl. 37, figs. 12-15. 
Specimen collected at station D5589, Mabul Island, 260 fathoms. 
fine gray sand and gray mud bottom, temperature 45.7°. 
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LEODICE (EUNICE) MICROPRION Marenzeller. 


Eunice microprion MARENZELLER (1879), p. 185 (sep. p. 27), pl. 5, fig. 1. 

Specimens collected at station D5149, Sirun Island, 10 fathoms, 
coral and shell bottom and station D5148, Sirun Island, 17 fathoms, 
coral sand bottom; station D5411, Lauis Point Light, 145 fathoms, 
green mud bottom; temperature 55.2°; station D5641, Kalono Point, 
39 fathoms, sand and shell bottom; station D5280, Malavatuan Island, 
193 fathoms, gray sand bottom, temperature 49.6°; station D5522, 
Point Tagolo Light, 182 fathoms, Globigerina and sand bottom, 
temperature 54.3°; station D5519, Point Tagolo Light, 230 fathoms, 
temperature 52.3° ; station D5589, Mabul Island, 260 fathoms, fine gray 
sand and gray mud bottom, temperature 45.7°; and station D5536, 
Apo Island, 279 fathoms, green mud bottom, temperature 53.5°. 

Several young specimens of this species were found, differing 
from Marenzeller’s description of the adult. worm in having a 
softer, paler jaw apparatus and fewer gills. Specimens collected at 
station D5249, Lanang Point, 23 fathoms, coral and sand bottom; 
station D5146, Sulade Island, 24 fathoms, coral sand and shell bot- 
tom; and station 5355, Balabao Light, 44 fathoms, coral and sand 
bottom. 

LEODICE LEVIBRANCHIA, new species. 
Plate 50, figs. 1-8. 


T'ype—Cat. No. 19018, U.S.N.M. Specimen, 100 mm. in length; 
10 mm. in width anteriorly, gradually decreasing -to 5 mm. pos- 
teriorly. Anal cirri lacking. Number of somites. about 105; about 
20 in the middle covered with fragment of tube. 

Head (fig. 1) provided with five tentacles, the three median ones 
of the same length (about as long as first three somites). Two lat- 
eral tentacles of equal length, being two-thirds as long as median 
tentacle. Prostomium prominent and bilobed. Eyes roughly tri- 
angular in shape, situated at base of lateral tentacles. Peristomium 
or first somite broad and smooth. Second somite about one-third 
as long as the first, and provided with short tentacular cirri. Third 
somite provided with parapodia. 

Dental appartus (fig. 2) dark brown. Mavxillae jointed posteriorly 
and notched for muscle attachment. Curvature moderate. Surface 
smooth. Dental plates large, deeply notched posteriorly for muscle 
attachment. Each provided with seven large teeth, with irregularity 
in shape of last two. Lateral accessory plates about two-thirds 
length of dental plates, bearing 10 teeth each. Unpaired plate of 
right side finely toothed. Mandibles (fig. 3) brown, with clear white 
dental plates ventrally. 

Anterior parapodia (fig. 4) with long dorsal cirrus and large 
blunt ventral lobe. 

No hooks; acicula ending in blunt points. 
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Gills beginning at about fiftieth somite. The poor preservation 
made this almost impossible to determine. Gill a simple three-lobed 
structure (fig. 5). Differentiation gradually lost until on ninetieth 
parapodium gill is a flattened, knob-like structure. 

Setae of three kinds. Heavy, pale yellow, compound setae (fig.6) 
ventrally. Simple capillary type (fig. 7) dorsally. Pectinate type 
(fig. 8) just below dorsal cirrus. 

Type collected at station D5348, Point Tabonan, Palawan Passage, 
375 fathoms, coral and sand bottom. 


LEODICE ARTICULATA, new species. 
Plate 50, figs. 9-12. 


This is not Hunice articulata Ehlers (1887), which has been shown 
to be synonymous with Leodice longicirrata Webster, the latter name 
having precedence. 

Type.—Cat. No. 18955, U.S.N.M. A young, well-preserved speci- 
men, 57 mm. in length, 5.5 mm. wide anteriorly, tapering gradually 
posteriorly. Anal cirri two, consisting of five articulations. Number 
of somites, 107. 

Head (fig. 9) provided with five tentacles, so articulated as to give 
a beaded appearance. Median tentacle longest, reaching back to 
anterior border of eighth setigerous somite. Intermediate tentacles 
reaching to anterior border of fifth setigerous somite. Lateral tenta- 
cles reaching fifth setigerous somite. Tentacular cirri similarly 
articulated, extending slightly beyond anterior edge of peristomium. 
Eyes round, in usual situation. 

As the specimens, both type and paratype, were young, the jaw ap- 
paratus (fig. 10) was pale in color and soft in texture. Maxillae with 
short basal joint, grooved dorsally for muscle attachment. Terminal 
joint long, with slight curvature. Dental plates long and narrow, 
provided with eight to nine brown teeth. Lateral plates short, with 
nine small brown teeth. Right unpaired plate with about seven small 
teeth. Mandibles present, with light brown basal part and white 
dental plate. On account of their softness they disiitegrated upon 
being touched, thus making it impossible to determine their str ucture. 

Gills beginning as single filament on dorsal cirrus of fifth parapo- 
dium, gradually increasing to six and seven filaments toward middle 
of body (fig. 11), continuing to within seven somites of end of body, 
but gradually reduced to two filaments posteriorly. Dorsal cirri 
sharply articulated, with three or four joints terminally (fig. 11), 
and long, smooth base. Ventral cirri short, with cushion-like ventral 
portion. 

Setae of two kinds. Ventral compound (fig. 12) with bidentate, 
terminal portion covered by wing, and shaft finely serrated distally. 
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Dorsal setae of simple capillary variety. <Acicula hght yellow in 
color, with blunt termination. 

Type collected at station D5159, Tinakta Island, 10 fathoms, coral 
sand bottom, and paratype (poorly preserved), at station D5205,. 
Caguayan Point, off Leyte Island, 8 fathoms. 


LEODICE ACCRESCENS, new species. 
Plate 50, figs. 13-16; plate 51, figs. 1-2. 


L'ype—Cat. No. 18956, U.S.N.M. <A large incomplete specimen, 
150 mm. in length; width, 9 mm., uniform throughout. Number of 
somites, 289. Anal cirri lacking. 

Head (pl. 50, fig. 13) provided with five smooth tentacles, the 
median slightly larger than the intermediate, and intermediate 
shghtly longer than lateral. Eyes small and irregular, situated just 
median to base of lateral tentacles. Prostomium deeply notched, 
with lobes shghtly shorter than lateral tentacles. Peristomium or 
first somite broad and smooth. Stout tentacular cirri on second 
somite. Parapodia on third. 

Dental apparatus (pl. 50, fig. 14) dark brown. Maxillae with com- 
paratively long basal joint. Terminal joint sickle-shaped, with 
prominence for articulation with great dental plate. Right dental 
plate with four large round teeth; left with three similar teeth and 
irregular surface posteriorly. Anterior lateral plates small and 
finely toothed. Posterior lateral plates small and smooth. Man- 
cdibles (pl. 50, fig. 16) heavy. Posterior part light brown. Dental 
plates clear white and recurved dorsally on lateral side. 

Anterior parapodia provided with moderately long dorsal cirrus 
and cushion-like ventral cirrus. No gills. Gills begin at irregular 
intervals in region of eightieth somite, as small knob-like processes 
at base of dorsal cirri (pl. 51, fig. 1). Three acicula, all ending in 
blunt points. Posteriorly gill increases in length (pl. 51, fig. 2), 
extending almost to mid-dorsal line. Dorsal cirrus greatly reduced. 
Third aciculum lost. 

Setae of two kinds. Ventral compound (pl. 50, fig. 15), with bifid 
terminal portion, finely serrated shield, and serrated basal shaft. 
Do®al setae of simple, capillary form. 


LEODICE ACCRESCENS, new species, young. 


The only differences between this form and the adult specimens are 
the first appearance of the gills in the neighborhood of the one- 
hundredth somite (a point posterior to that in the adult), and the 
fewer number of acicula. Here there are two acicula to a para- 
podium anteriorily and one posteriorly. 

Collected at station D5148, Jolo Light, Jolo, 17 fathoms, coral sand 
bottom, and station D5142, Sirun Island, 21 fathoms, coral sand and 
shell bottom. 
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Genus LUMBRINERH#IS Blainville. 


LUMBRINEREIS BIFURCATA Mcintosh. 


Lumbrinereis (Lumbriconereis) bifurcata McINrosn (1885), p. 241, pl. 36, 
figs. 10, 11, 12. 

Collected at station D5100, Corregidor Light, off Luzon, 35 fathoms, 
gray sand bottom. 


LUMBRINEREIS HETERGPODA Marenzeller. 


Lumbriconereis heteropoda MARENZELLER (1879), p. 188, (sep. p. 30), pl. 
yam Owens le Gin (Uf an de) 


Collected at Batan Island “ Electric Light.” 


LUMBRINEREIS JAPONICA Marenzeller. 


Lumbriconereis japonica MARENZELLER (1879), p. 137, (sep. p. 29), pl. 5, 
fig. 3. 
Collected at station D5536, Apo Island, 279 fathoms, green mud 
bottom, temperature 53.5° 


Genus ONUPHIS Audouin and Milne-Edwards. 


ONUPHIS (NOTHRIA) WILLEMOESII McIntosh. 


Onuphis (Nothria) willemoesti McINtTosH (1885), p. 322, pl. 41, figs. 4-10: 


Collected at station D5394, Panalangan Point, Talajit Island, 153 
fathoms, green mud bottom. 


- Genus MARPHYSA Quatrefages. 
MARPHYSA DIGITIBRANCHIA, new species. 
Plate 49, figs. 4-14. 


Type.—Cat. No. 18958, U.S.N.M. <A small specimen, incomplete 
posteriorly. Length, 20 mm.; width, 2 mm., including parapodia. 
Number of somites, 80. 

Head (fig. 4) with five tentacles, median unpaired and interme- 
diate paired of a length, reaching to edge of prostomium.  Lat- 
~ eral pair arising anteriorly to intermediate and equal to two-thirds of 
their length. Eyes dark brown, small, in usual position. Peristo- 
mium of two segments, equaling in total length the greatest length 
of the prostomium. No tentacular cirri. 

Jaws (fig. 5) light brown, touched with dark brown at certain 
points. Maxillae borne on long basal portion; curvature slight. 
Great dental plates with five and six large teeth. Median unpaired 
short, with five or six teeth and irregular surface posteriorly. Proxi- 
mal paired, similar to unpaired. Distal paired, simple dark brown 

158326—20-—2 
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plates. Mandibles (fig. 6) frail, dark brown, with lighter dental 
plate marked by rows of concentric striations. 

Gills beginning on twentieth parapodium as a single filament at 
base of large dorsal cirrus. Increasing rapidly to several filaments, 
the greatest number being: five posteriorly (fig. 8). 

Anterior parapodia (fig. 7) with large blunt ventral cirrus and 
large conical dorsal cirrus. Three acicula, two dark brown, one 
light; all with blunt terminations. Dorsal setae tuft composed of 
simple capillary setae (fig. 9). Ventral setae tuft composed of three 
types. First variety (fig. 10), compound with long pointed termina- 
tion. Second variety (fig. 11), compound with shorter pointed 
termination. Third variety (fig. 12), compound with bidentate, 
protected termination. 

Posterior parapodia (fig. 8) with small ventral cirrus and more 
slender dorsal cirrus. Gill, arising from base of dorsal cirrus, so 
situated as to resemble the digits of a hand. Two setae tufts, the 
dorsal composed of simple capillary (fig. 9), the ventral of simple 
capillary and compound (fig. 10). Acicula three; one dark brown 
with blunt ending, situated between the setae tufts (fig. 13); two 
bidentate (fig. 14), with shield, situated in ventral half of para- 
podium. 

Collected from station D5301, China Sea, near Hongkong, surface 
temperature 84°, 


Genus RHAMPHOBRACHIUM Ehlers. 


RHAMPHOBRACHIUM PACIFICA, new species. 
Plate 49, figs. 15-23. 


Type—Cat. No. 18959, U.S.N.M. An incomplete specimen, 40 mm. 
in length; width 12 mm. anteriorly, decreasing to 8 mm. posteriorly. 
Number of somites, 76. Color dull gray with purple head. 

Head (fig. 15) provided with seven tentacles, the median anterior 
pair or subtentacula being globose. Antero-lateral pair 3 mm. in 
length, including basal joint. Postero-lateral pair 3.5 mm. in- 
cluding basal joint. Median unpaired tentacle broken. Tentacular 
cirri two, borne on anterior edge of peristomium, scarcely reaching 
anterior border of head. 

Jaws (fig. 16) brownish lavender. Maxillae borne on basal piece; 
curvature moderate. Deeply notched posteriorly and ventrally for 
muscle attachment. Great dental plates notched in same manner. 
‘Left provided with nine teeth and irregular notch posteriorly; right 
with five large teeth. Unpaired plate long, with six large teeth. 
‘Lateral anterior paired plates dissimilar in shape, with seven and 
eight teeth. Mandibles (fig. 17) light brown, with white dental 
plate anteriorly. 
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Parapodia of first three somites lengthened and drawn forward on 
each side of head. Ehlers (1887) figures two long hooks to each of 
these parapodia. The Pacific form has an irregular number of hooks 
extruded. Upon dissection it was found that these parapodia con- 
tained from 18 to 20 retracted hooks. Most of them were broken. 
Figure 18 shows the distal end of a complete hook. Dorsal cirri long 
on first three parapodia, resembling tentacles in form and size. Mod- 
erately long on fourth; gradually decreasing to tenth. Gills ap- 
pearing at base of dorsal cirrus on eleventh parapodium as single, 
heavy, brown process. Ventral cirri reduced to transversely elon- 
gated elevations on ventral surface of somite. Gills (fig. 16) rapidly 
increasing to four and five processes. Dorsal cirrus small and sub- 
- ordinated, bearing a small ventral process. 

Acicula of two varieties. Two (fig. 20) light yellow with blunt 
termination situated in midst of setae tuft. Varying number of 
second type (fig. 23) with bidentate, protected termination, situated 
ventral to blunt ‘variety. 

Setae of two varieties. Dorsal setae (fig. 21) chisel-shaped. Middle 
setae (fig. 22) simple capillary, with slight indication of wing. 

Type collected at station D5656, Olang Point, Basa Island, 484 
fathoms, gray mud bottom, temperature 41.2°. 

There is in the collection a decolorized specimen of this species, 
which, however, differs from the specimen described in the in- 
creased number of acicula, which may be as many as five in the an- 
terior parapodia. The form is 44 mm. in length, incomplete. The re- 
tractor muscles of the hooks, with hooks attached, may be seen pro- 
truding for 9 mm. posteriorly, showing that the hooks are 50 mm. 
long. 

Seen collected at station D5348, Point Tabonan, Palawan Pas- 
sage, 375 fathoms, coral and sand bottom, temperature 56.4°. 


Family GLYCERIDAE. 


Genus GLYCERA Savigny. 
GLYCERA NANA Johnson. 
Glycera nand JOHNSON (1901) p. 411, pl. 10, fig. 103. 

Very small specimen from San Miguel Harbor, Ticao Island. Sim- 
ilar but poorly preserved specimen from station D5149, Sirun flan, 
10 fathoms, coral and shell bottom. 

Fifth setigerous somite similar in lamellae and type of setae, but 
with ventral setae tuft particularly large. Sixth somite similar to 
fifth. 

Also collected at station D5209, Taratara Island, 20 fathoms, green 
mud bottom. 
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GLYCERA POSTEROBRANCHIA, new species. 
Plate 51, figs. 3-S. 


Type-—Cat. No. 18960, U.S.N.M. An incomplete specimen, 75 
mm. in length, not including extruded proboscis. Width, 3 mm. an- 
teriorly, gradually increasing to 5 mm. posteriorly. Length of 
pharynx, 8 mm. Number of somites, 90; terminal portion lost. 
Color of specimen, hight brown. Dorsal surface marked by brown 
longitudinal line. Mid-ventral line, characterized by longitudinal 
flattened area, 0.5 mm. in width. Somites two-ringed, the rings being 
of equal circumference throughout. 

Head (fig. 8) 2.5 mm. in length, or equal in length to first eight 
somites. Number of rings in head not distinguishable. Four small 
papillae at end. Extruded proboscis large, equaling the first 37 
somites in length. Cuticle covered with two kinds of papillae. Mi- 
nute sucker-like type covering whole surface. Large, blunt, conical 
type on proximal end. Jaws (fig. 4) with lateral appendage for 
muscle attachment. 

Parapodia gradually increasing in size and length posteriorly. 
Anterior parapodia (fig. 5) with long, conical dorsal and ventral 
iobes. Dorsal cirrus a rounded tubercle. Ventral cirrus similar in 
shape to dorsal lobe of ventral division. Posterior parapodia (fig. 
6) elongate, divided into one dorsal and two ventral rami, the ventral 
lobe of the ventral ramus equaling the dorsal ramus in length. Ven- 
tral cirrus similar in shape to dorsal lobe of ventral ramus. Dorsal 
cirrus a small pointed tubercle. Gills beginning on twenty-fifth 
somite as small knobs at dorsal base of parapodia lateral to dorsal 
cirrus, gradually increasing (fig. 6) until they appear as long rugose, 
finger-like processes. 

Setae of two kinds. Dorsal (fig. 7), simple capillary with finely 
serrate edge. Ventral (fig. 8), compound with finely serrated blade. 

Collected at station D5375, Tayabas Light, Marinduque Island, 107 
fathoms, green mud bottom, 


Family SPIONIDAE. 


Genus AONIDES Claparéde. 


AONIDES DIVERAPODA, new species. 
Plate 51, figs. 9-12. 

Two specimens, one with tentacular cirri missing. Both well pre- 
served anteriorly. Greatest width, 3mm. The perfect one is the type, 
Cat. No. 18961, U.S.N.M. 

Prostomium (fig. 9) blunt anteriorly, extending forward over 


mouth; prolonged posteriorly as long, sinuous nuchal ridge as far as_ - 
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anterior border of third setigerous somite. Nuchal or unpaired cir- 
rus prominent, arising anterior to nuchal ridge. Peristomium 
forming two lateral lobes, one on each side of the mouth, reaching 
beyond prostomium in expansion, but not showing from the dorsal 
surface in contraction. Tentacular cirri attached at each side of 
prostomium at base of peristomial lobes; 10 mm. in length—that is, 
a little more than three times greatest width of body. 

First setigerous somite (fig. 9) with two dorsal conical cirri and 
dorsal‘setae tuft of simple capillary setae. Ventral cirrus lamelli- 
form. Ventral setae tuft fan-shaped, composed of single row of 
heavy, simple setae of two kinds—long, tapering, oar-like setae ar- 
ranged alternately with shorter, cylindrical, blunt setae. 

Second setigerous somite with dorsal setae tuft of pale, fine, 
capillary setae. Ventral tuft of very heavy, dark-brown setae 
(fig. 10) in a row similar to ventral tuft of first setigerous somite, 
but with only three or four (curved) capillary setae. Dorsal 
cirrus lacking. Dorsal lamella pointed, with apex directed dorso- 
posteriorly. Ventral lamella rounded, beneath ventral setae tuft. 

Third setigerous somite with dorsal lamella similar to but less 
pointed than that of second setigerous somite. Ventral lamella equal 
in size and form to dorsal lamella. Dorsal setae tuft, composed of 
simple capillary setae. Ventral tuft composed of similar setae ven- 
trally, but of heavier, spinous setae dorsally (fig. 11). 

Fourth setigerous somite with dorsal and ventral lamellae similar 
to preceding. Dorsal setae simple capillary. Ventral setae tuft 
composed of simple capillary setae ventrally and curved, spinous 
setae (fig. 12) dorsally, differing from spinous setae in preceding 
somite in size and curvature. 

Fifth setigerous somite similar in lamellae and type of setae, but 
with ventral setae tuft particularly large. Sixth somite similar to 
fifth. 

Specimen collected at station D5209, Taratara Island, 20 fathoms, 
green mud bottom. 


Family CIRRATULIDAE. 


Genus CIRRATULUS Lamarck. 


CIRRATULUS ZEBUENSIS Mcintosh. 


Cirratulus zebuensis McIntTosH (1885), p. 384. 
Capillary setae very finely serrated. Hooks absent anteriorly, 
present in middle and posterior regions. 
Specimen collected from station D5304, China Sea near Hongkong, 
34 fathoms, blue mud bottom. 
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Genus AUDOUINIA Quatrefages. . 


AUDOUINIA POLYTRICHA Schmarda. 


Cirratulus polytricha SCHMARDA (1861), p. 58, pl. 27, fig. 214. = 
Audowinia polytricha Sctumanpa, Ehlers (1901), p. 266.—Gravrer (1907), 
pl. 10. 
Specimen collected at station D5760, Tinakta Island, 12 fathoms, 


sand bottom. 


Family TEREBELLIDAE. 


Genus POLYMNIA Malmgren. 


POLYMNIA CONGRUENS Marenzeller. 


Polymnia congrucns MARENZELLER (1884), p. 207 (sep. p. 11}, pl. 2, fig. 3. 
A large complete specimen agreeing in character of gills, setae, 
and uncini with Marenzeller’s specimen, but with tentacles intact, 
forming a large tangled mass equal to two-thirds the length of the 
body. Tube also present, composed of Foraminifera shells, etc., 
adhering to a very fragile membrane. 
Collected at Nasugbu, Luzon Reef. 


Genus PISTA Malmgren. 


PISTA FASCIATA Marenzeller. 


« 


Pista fasciata MARENZELLER (1884), p. 202 (sep. p. 6), pl. 1, fig. 4. 


Terebella (Phyzelia) fasciata EHRENBERG, Grube (1869). 


Using the interpretation of P. fasciata as given by Marenzeller 
(1884) and MeIntosh (1885) one specimen in the collection is re- 
ferred to this species. As only one branchial process (anterior 
right) remained attached to the specimen, nothing can be said as to 
the comparative size of these organs. The form of the body and the 
structure of the uncini agreed with the descriptions given by Maren- 
zeller and McIntosh. 

Collected at station D5536, Apo Island, 279 fathoms, green mud 
bottom, temperature 53.5°. 


Genus TEREBELLA Linnaeus. 


TEREBELLA PARVABRANCHIATA Treadwell. 
Tcrebella parvabranchiata TREADWELL (1906), p. 1175, fig. 71. 

Using the uncini as diagnostic character, this form is referred to 
the above species. Although in very poor condition, the specimen 
possesses three pairs of gills (with manner of branching as in 
T. parvabranchiata), thus verifying Treadwell’s remarks regarding 
the Hawaiian form. The tentacles were too badly mutilated for 
description. 
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Collected at station D5536, Apo Island, 279 fathoms, green mud 
bottom, temperature 53.5°. 


TEREBELLA (LANICE), species. 


Tragmentary. Identification based upon tube and uncin1. 
Collected at station D5589, Mabul Island, 260 fathoms, fine gray 
sand, gray mud bottom, temperature 45.7°. 


TEREBELLA (LOIMIA) VARIEGATA Ehrenberg Grube. 


OF 


Terebella variegata HHRENBERG, Grube (1878), p. 227, pl. 13, fig. 3. 
Tentacles missing. 
Collected at Makasser Island. 


TEREBELLA (LOIMIA) MONTAGUI Gruhe. 


Terebella montagui GRuBE (1878), p. 224, pl. 12, fig. 3, 
Loimia montagui MARENZELLER (1884), p. 205 (sep. p. 9), pl. 2, fig. 1. 

A fragmentary specimen of this species, having no tentacles and 
only two abdominal somites, was found in the collection. It agreed 
with Grube’s description of the species in having six-toothed uncini 
consistently throughout the body. No trace was found of the sev- 
enth small tooth described by Marenzeller. Gills as figured by 


Marenzeller. 
Collected at station D5157, Tinakta Island, 18 fathoms, fine sand 


and shell bottom. 


LOIMIA, species. 


Large form having seven-toothed uncini. As the specimen was 
incomplete—that is, the tentacles were lacking—it seemed unwise to 


describe it as a new species. 
Collected at station D5157, Tinakta Island, 18 fathoms, fine sand 


and shell bottom. 





Family AMPHARETIDAE. 


Genus AMPHICTEIS Grube. 
AMPHICTEIS PHILIPPINARUM Grube. 


Amphicteis philippinarum GRuBE (1878), p. 207, pl. 11, fig. 7. 
Specimen fragmentary but possessing all four branchial processes. 
The longest of these is 10 mm., or equal in length to the first nine 


setigerous somites. 
Collected at station D5609, Binang Unang Island, 1092 fathoms, 


green mud bottom, temperature, 36.3°. 
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Genus MELINNA Malimgren. 


MELINNA DUBITA, new species. 


Plate 51, figs. 18-16. 

Ty pe—Cat. No. 18957, U.S.N.M. Fragmentary but possessing im- 
portant diagnostic characters. Sixteen somites present. Length, ex- 
clusive of gills and tentacles, 15 mm.; greatest width (across third 
somite), 7 mm. 

Prostomium directed anteriorly and slightly ventrally, ending in 
folded upper lip. Tentacles of two kinds. - Posterior (figs. 13-14) 
six In number, arising together from the dorsal surface of the pros- 
tomiuny just behind the upper lip. Greatest leneth of a complete 
posterior tentacle, 15 mm. These tentacles are deeply grooved along 





one side—a condition not easily seen because of coiling. Anterior 
tentacles (fig. 18) with diameter equal to one-third that of posterior 
tentacles, arising in two groups of seven on each side of upper lip: 
varying in length from 3 to 7 mm. 

“ Buccal segment” or lower lip (fig. 13) largely covered by fol- 
lowing somite, but showing as an oval pad just ventral to the mouth 
opening. Dorso-lateral extremities of lower lip arising immediately 
in front of the origin of the gills, 

Next four somites forming a collar-like structure with promi- 
nently developed lateral region extending obliquely from ventral 
to dorsal surface. Free edge of first somite lying immediately 
beneath the lower lip. First two somites marked. ventrally (fig. 13) 
by row of fine setae (fig. 16). Third somite with similar setae ven- 
trally, and delicate tuft of similar but larger capillary setae dorsally. 
Fourth somite similar to third, but with prominent seta tuft dor- 
sally (fig. 14). Third somite plainly continuous dorsally (fig. 14), 
forming an inconspicuous or else strongly retracted post-branchial 
ridge. No trace of the hooks figured by Marenzeller (1874) for 
M. adriatica was found. 

Gills stout, tapering, and curved distally (two are broken in fig. 
14); eight in number, arising from the second and third somites. 
Most anterior gills situated internally on second somite. Cther 
gills situated externally on second and third somites. 

Pinnulae beginning on fifth somite. Second and third pinnulae 
larger than first, gradually decreasing until on the sixteenth somite 
they occur as blunt, medianly directed processes. Dorsal setae sim- 
ple capillary, unequal in length, borne on truncated, papillae-like 
processes. Uncini (fig. 15) pectinate in form, with four large teeth 
above the ligament process. 

Tube composed of tough inner membrane and thick outer coating 
of fine brown mud. Total diameter, 13 mm. Lumen, 5 mm. 
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As only 16 setigerous somites are present, it is impossible to tell 
how many there would be in a complete specimen. This form is 
doubtfully placed in the genus Melinna, as the presence of two 
kinds of tentacles suggests that it may belong to a new but similar 
genus. The present interpretation is based upon the marked re- 
semblance in form between this specimen and Marenzeller’s J/. 
adriatica. 

Type collected at station D5513, Camp Overton Light, Mindanao, 
505 fathoms, gray mud and fine sand bottom, temperature 52.8°. 


~ Family CAPITELLIDAE. 


Genus NOTOMASTUS Sars. 
NOTOMASTUS LATERICEUS Sars. 


Notomastus latericeus Sars, Fauvel (1914), p. 250, pl. 10, fig. 14; pl. 22, 
fig. 20. 

Specimen incomplete posteriorly. Differing slightly from Fauvel’s 
description in the length of the peristomium—a condition probably 
due to differences in preservation. Proboscis not extruded. 

Collected at station D5100, Corregidor Light, off Luzon,35 fathoms, 


gray sand bottom. 





Family OPHELIIDAE. 


Genus AMMOTRYPANE Rathke. 


AMMOTRYPANE AULOGASTER Rathke. 


Ammotrypane aulogaster RATHKE, Fauvel (1914), p. 248, pl. 22, figs, 5-7. 


-_ 


Collected at station D5178, Point Origon, 73 fathoms, fine sand 


bottom. 
Family CHLORHAEMIDAE. 
Genus STYLAROIDES Delle Chiaji. 
STYLAROIDES, species. 
Fragmentary specimen collected at station D5207, Badian Island, 
35 fathoms, green mud and sand bottom. 


STYLAROIDES ATENTACULA, new species. 
Plate 52, figs. 1-4. 


Type—Cat. No. 18962, U.S.N.M. Specimen, 70 mm. in length; 
width anteriorly, 3 mm.; greatest width (through middle region), 7 
mm.; width posteriorly, 5 mm. As the post-middle region of the 
body is distorted by drying, it is impossible to determine how far 
posteriorly the broad region extends. 
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Intersegmental grooves indistinct anteriorly, but more conspicuous 
posteriorly. Cuticle covered with papillae covered with fine silt in 
anterior and middle regions of the body. No attempt has been made 
in the figure to repwesent this condition. 

Apparently everted proboscis-like structure (fig. 1), consisting of 
heavy basal portion and narrower distal portion, freely open at the 
end, extending from the mouth opening. Distal end ragged around 
opening. Epidermis of entire structure thrown into fine longitudi- 
nal folds. 

First six somites provided with long capillary setae (figs. 1-2). 
Ventral setae beginning on third somite (in this specimen). Ab- 
sence of anterior ventral tufts may be due to breaking. Setae not 
clear in middle region. Posterior somites provided with small tufts 
of heavy, gold-colored dorsal setae (fig. 3) of the cross striated type. 
Ventral setae (fig. 4) long, slender, and attenuated, also of the cross: 
striated type. Heavier setae appear dorsally on the thirty-first from 
the last somite. They are all broken off short in this specimen. 

The absence of tentacles suggested the name of S. atentacula, but 
as breakage seems to have occurred in all parts of the body this may 
be erroneous. 

Type collected at station D5140, Bagacay Point, between Cebu and 
Leyte, 385 fathoms, green mud bottom. 


Family SABELLIDAE. 


Genus HYPSICOMUS Grube. 


HYPSICOMUS PHAEOTAENIA Schmarda. 


Sabella phaeotaenia ScuMARDA (1861), p. 35, pl. 22, fig. 88. 
Hypsicomus phacotaenia MarenzeELLER (1884), p. 212 (sep. p. 1G) ple soe 
fig. 3. 


Genus SABELLA Linnaeus. 


SABELLA (BRANCHIOMMA) ACROPHTHALMOS Grube, variety. 
Plate 52, figs. 5-6. 


Sabella acrophthalmos GruBe (1878), p. 258. 

Two specimens of this were taken similar to Grube’s description 
of S. acrophthalmos in all respects except the number of thoracic 
somites. The two specimens differ somewhat with respect to the 
termination of the gills. One has the ends strongly rolled over, 
as observed by Grube, and a very delicate purplish eye spot. The 
other has the gills straightened out and provided with a large prom- 
inent eye spot, which is divided externally by the shaft of the rachis. 
[See Branchiomma vesiculosum Montagui as interpreted by McIn- 
tosh (1885).] 





- 
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Avicula uncini with faintly serrated crest (fig. 5). Pennoned 
setae comparatively large (fig. 6). 
Collected from reef opposite Cebu. 


SABELLA SECUSOLUTUS, new species. 
Plate 52, figs. 7-13. 


Type.—Cat. No. 19018, U.S.N.M. Incomplete posteriorly, only 
four abdominal somites being present. Eight thoracic somites. in- 
cluding collar fascicle, the eighth being, however, thoracic in charac- 
ter on the right side and abdominal on the left. Total length, not 
including gills, 11 mm. Length of gills, including basal portion, 
38mm. Width of thorax, 5 mm. 

Collar low, widely separated on back (fig. 7) and split ventro- 
laterally (fig. 8). Ventral ends prolonged into lappets overlapping 
in the mid-line (fig..8). Gulls born on high basal portion, enlarging 
just proximad to the base of the radioles (figs. 7-8). Radioles 26 on 
each side joined by basal membrane 26 mm. in height. Membrane 
region same color as rest of body—yellowish brown. Radioles lighter 
and irregularly banded with reddish brown pigment. Tips of ra- 
dioles naked for distance of 1.5 mm. No external appendages. No 
eyes. Tentacles 4 mm. in length. Distal portion attenuated and 
pigmented reddish brown. The ventral surface of the head bears a 
two-lebed prominence which has been injured. It is merely indi- 
cated in figure 8. 

Capillary setae of thorax of two kinds. First variety (fig. 9) 
slender, without wing. Second variety (fig. 10) stout with prominent, 
subterminal wing. Thoracic uncini avicular with serrated crest and 
short basal portion. Pennoned setae (fig. 12) simple, spatulate, with- 
out attenuated point. Capillary setae of abdominal region (fig. 13) 
similar to second variety of the thoracic region but with narrower 
wing and lenger point. Abdominal uncini similar to those of thorax. 

Type collected at station D5118, Sombrero Island, 159 fathoms, 
dark green mud bottom. 


Family HERMELLIDAE. 


Genus TETRERES Caullery. 
TETRERES TREADWELLI, new species. 
Plate 52, figs. 14-23. 


Type—Cat. No. 18964, U.S.N.M. Specimen in good condition and 
complete anteriorly, but having only 2 mm. of the caudal region. 
Total length, 26 mm.; width, 4 mm. 

Cephalic region greatly developed, being 7 mm. in length ventrally, 
sloping down to 3 mm. in length dorsally. Peristomium deeply 
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spht medianly, thus being divided into two peduncles (figs. 14-15), 
supporting on their anterior ends the opercular region, the latter con- 
sisting of two slightly concave elliptical areas, each surrounded by 
a single row of paleae. Paleae of the simple unserrated type, but 
of two varieties. Median paleae (fig 16), golden in color, resembling 
in form the simple acicula of Leodicidae. Outer paleae (fig. 17) 
pate in color, with termination narrow and more attenuated than that 
of the median paleae. Moderately long conical opercular papillae, 
11 on each side, situated external to the paleae. Opercular region 
diverging slightly dorsally, the posterior limits being provided with 
large, dark brown hooks opposite each other (fig. 14). Filiform 
branchiae borne on median opposing faces of the peduncles, and on 
seven oblique ridges on the ventro-lateral surface of the peduncles 
(figs. 15-18). Gull filaments, seven to eight on each ridge. First 
four ridges on each side marked with distinct black pigment spot 
(fig. 18). Large median cirrus (fig. 14) deeply pigmented distally, 
arising dorsally between the hooks and extending dorso-ventrally 
between the peduncles for a distance of 4mm. Mouth situated ven- 
trally; bounded dorsally by a pair of deeply grooved palps, 0.5 mm. 
in width, laterally by two large, flat, labial processes (fig. 15), and 
ventrally by the lower lip. Prominent conical cirrus (fig. 15) situ- 
ated on each side lateral to labial processes, provided at the base with 
a fascicie of simple capillary setae (fig. 19). 

Somite IT provided laterally with four conical cirri (fig. 18), the 
most dorsal being the longest and constituting the first of the dorsal 
branchiae. Somites III, IV, V, VI bearing ventrally papilla-like 
tori, having two types of setae. Largest type (fig. 20) paddle-shaped 
with frayed termination. Smaller type (fig. 21), simple capillary 
setae, alternating with the paddle-shaped setae. Somites III, IV, V, 
and VI bearing dorsally stout rectangular pinnulae, with setae simi- 
lar to figure 20, but three times larger. Branchiae arising medianly 
to bases of rectangular pinnulae. 

First nine abdominal somites bearing branchiae dorsally and un- 
cinigerous ruffle-like tori laterally, the latter ending ventrally in a 
small free lobe overlying a ventral tubercle and small setae tuft. 

Uneini (fig. 22) pectinate with double row of seven teeth each. 
Ventral setae of two-kinds—delicate capillary and slightly heavier 
spinous (fig. 23). 

Ventral tori decreasing gradually in size from the tenth through 
the seventeenth. Occurring as long stalked processes from the eigh- 
teenth through the twenty-fifth. 

Tube of fine white stones, Foraminifera shells and bits of red coral 
cemented together. 

Type collected at station D5109, Corregidor Light off Luzon, 10 
fathoms, coral bottom. 
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This species bears a close resemblance to 7’. nesiotes Chamberhn.' 
The distinctive features are the presence of only seven branchial 
plates, the presence of gills on the inner surfaces of the peduncles 
and the pointed character of the nuchal hooks. 
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HXPLANATION OF PLATES. 
Prater 46. 


Myrianida tereseta. 


. Dorsal view of head X 15. 
. Parapodium X 50. ote 
. Ventral seta X 475. 
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Iphione fustis. 


. Dorsal view of head X 380. 

. Hlytron X 23. 

. Cirrus-bearing parapodium X 22. 

. Terminal fifth of dorsal seta X 350. 

. Terminal portion of ventral seta X 350. 
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Panthalis adumbrata. 


9. Dorsal view of head X 15. 

10. Elytron X 10. 

11. Parapodium X 10. 

12. Terminal portion of dorsal seta X 350. 
13. Terminal portion of middle seta * 850. 
14. Ventral seta < 350. 


PLATE 47. 
Lagisca oculescens: 


. Dorsal view of head X 14. 

. Blytron X 10. 

Spike from median edge of elytron X 350. 
. Cirrus-bearing parapodium X 15. 

. Terminal portion of dorsal seta X 350. 

. Ventral seta of first type X 350. 

. Ventral seta of second type X 350. 


Vie. 


ADARwWN HE 


Nereis (Leptonereis) inermis. 


8. Dorsal view of head X 20. 

9. Posterior view of right seventh parapodium x 25. 
10. Posterior view of right twenty-ninth parapodium X 25. 
11. Setose seta of first type from seventh parapodium X 350. 
12. Setose seta of second type from seventh parapodium X 350. 
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Nereis (Heteronereis) caeruleis. 


Dorsal view of head X 18. 

Conventional dorsal view of pharynx X 10. 
Conventional ventral view of pharynx X 10. 
Thirteenth left parapodium X 25. 


PLATE 4S. 


Nereis (Heteronereis) caeruleis. 


. Anterior view of fifty-second right parapodium X 16. 

. Natatory seta from fifty-second right parapodium X 350. 
_ Setose seta from fifty-second right parapodium xX 350. 

. Faleate seta from thirteenth right parapodium X 350. 


Nephthys mirasetis. 


Dorsal view of head and proboscis X 18. 


. Posterior view of fifty-sixth parapodium X 26. 
. Barred seta X 350. 
. Bidentate serrated seta” X 350. 


Buphrosyne tripartita. 


Dorsal view of caruncle and tentacle X 26. 
Typical gill X 30. 

Ventral seta X 350. 

Dorsal seta X 350. 


Hermodice distineta. 


8 Dorsal view of head and caruncle X 10. 
_ Anterior view of sixteenth right parapodium xX 9. 
5. Dorsal seta X 350. 


Notopygus hispida. 


Dorsal view of head and caruncle X 10. 
PLATE 49. 


Notopygus hispida, 


Posterior view of right eighth parapodium X 12. 


Marphysa digitibranchia. 


. Dorsal view of head X 20. 

. Dorsal view of jaw apparatus x 41. 

. Ventral view of left mandible X 47. 

_ Anterior view of right seventeenth parapodium % 50. 
_ Posterior view of left eightieth parapodium X 50. 

. Dorsal seta X 350. 
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Ventral seta Type I X 350. 
Ventral seta Type II X 350. 
Ventral seta Type III X 350. 
Blunt aciculum X 350. 
Toothed aciculum X 350. 
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. Anterior view of right twv hundred and forty-seventh parapodium X 22. 
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Rhamphobrachium pacifica. 


. Dorsal view of head and anterior somites X 6. 
Ventral view of jaw apparatus X 11. 

Ventral view of right mandible X 10. 

Distal end of hook X 270. 

Posterior view of right thirteenth parapodium X 16. 
End of aciculum X 350. 

Chisel-shaped dorsal seta X 350. 

Capillary seta X 350. 

Ventral aciculum X 350. 


PLATE 50. 


Leodice levibranchia. 


. Dorsal view of head X 5. 
. Ventral view of jaws X 7. 


Left mandible X 7. 


. Anterior view of left ninth parapodium X 20. 

. Anterior view of left seventieth parapodium X 25. 
. Compound ventral seta X 350. 

. Simple dorsal seta X 350. 

. Pectinate seta X 3850. 


Leodice articulata. 


. Dorsal view of head ™& 15. 


Dorsal view of jaw X 24. 
Anterior view of left fifteenth parapodium X 35. 


. Compound ventral seta X 350. 


Leodice accrescens. 


Dorsal view of head X 9. 

Dorsal view of jaws ~X 8. 

Ventral seta X 350. 

Ventral view of right mandible X 6. 


PrEAwE (Oi, 
Leodice accrescens. 
Anterior view of right ninetieth parapodium X 22. 


me 
Glycer@ posterobranchia. 


. Dorsal view of head and proboscis X 2.3. 


. Jaw showing appendage for muscle attachment x 20. 
. Anterior view of fifth right parapodium X 35. 

. Anterior view of sixty-second left parapodium X 35. 
. Dorsal seta from sixty-second parapodium xX 350. 

. Ventral seta from sixty-second parapodium X 350. 


158326—20——3 


633 


634 


Hire. 9: 


10. 
Het: 
12. 


13. 
14. 
15. 
16. 


Hire 


Hm CO bo 


10. 
ale 
12. 
13. 


NrFoOooOoO A 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


22. 


23. 


BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 
Aonides diverapoda. 
Portion of anterior end X 15. 
End of heavy seta from second setigerous somite * 350. 
Spinous ventral seta from third setigerous somite X 350. 
Spinous ventral seta from fourth setigerous somite X 350. 
Melinna dubita. 
Ventral view of anterior end X 5. 
Dorsal view of anterior end X 5. 
Uncinus from thirteenth somite X 350. 
Seta from second somite X 350. 
PrATH OZ 


Stylaroides atentacula. 


Side view of anterior end X 5. 


. Anterior capillary seta X 350. 
. End of dorsal posterior seta X 350... 
. End of ventral posterior seta X 350. 


Sabella (Branchiomma) acrophthalmos. 


Avicular uncinus X 3850. 


. Pennoned seta X 350. 


Sabella secusolutus. 


. Dorsal view of anterior end 6. 
. Ventral view of anterior end X 6. 
. Capillary seta of Type I from third setigerous somite X 350. 


Capillary seta of Type II from third setigerous somite X 350. ~ 
Avicular uncinus from third setigerous somite X 350. 
Pennoned seta from third setigerous somite X 350. 
Abdominal seta X 350. 


Tetreres treadwelli. 


Dorsal view of anterior end X 6. 

Ventral view of anterior end X 6. 

Termination of median palea X 350. 

Termination of outer palea X 350. 

Lateral view of anterior end X 6. 

Seta from buccal fascicle X 350. 

Anterior ventral seta X 350. 

Anterior ventral seta alternating with the foregoing X 350. 
Anterior uncinus (only one row of teeth shown) X 350. 
Spinous ventral seta from abdomen X 3850. 
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FOR EXPLANATION OF PLATE SEE PAGES 631 AND 632. 
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THE POLYCLAD TURBELLARIANS FROM THE PHILIP- 
PINE ISLANDS. 


By Toxto Kapurak1, 
Of the Science College, Tokyo Imperial University. 


Recently the collection of Polyclads made by Dr. Paul Bartsch of 
the United States National Museum during the Albatross Philippine 
Expedition has been entrusted to me for report. Small as the col- 
lection is, it proved to be an interesting one in that it was found to 
comprise in all 11 species, of which 4 appear to be new to science. 

The following is a list of the species dealt with in the present paper: 


ACOTYLEA. 
Family STYLOCHIDAH. 


1. Cryptophallus bartschi, new species. 


COTYLEA. 
Family PSEUDOCERIDAE. 


Thysanozoon auropunctatum Kelaart-Collingwood. 
. Pseudoceros hancockanus (Collingwood). 

. Pseudoceros litoralis Bock. 

Pseudoceros buskii (Collingwood). 

Pseudoceros concinnus (Collingwood). 

. Pseudoceros rubrotentaculatus, new species. 

. Pseudoceros philippinensis, new species. 


WADA Wh 


Family HURYLEPTIDAE. 


9. Prostheceraeus papilio (Kelaart). 
10. Prostheceraeus meleagrinus (Kelaart). 


Family DIPLOPHARYNGEATIDAE. 


11. Simpliciplana marginata, new genus and new species. 


Owing to the fact that there is only a single example of each of these 
species, with exception of one, and also because the state of preserva- 
tion does not permit a close study, I have now confined myself to such 
a diagnosis of each form as shall render its future identification a 
matter of reasonable certainty. 
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It is my duty to express my warmest thanks to Prof. Paul Bartsch 
for his aid in securing for me the privilege to examine this interest- 
ing collection and for placing at my disposal a series of notes made 
by him and colored drawings taken while the worms were living. 


ACOTYLEA. 
Family STYLOCHIDAE. 


Genus CRYPTOPHALLUS Bock. 
1. CRYPTOPHALLUS BARTSCHI, new species. 


Plate 1, fig. 1; text figs. 1, 2. 


In the collection there were five specimens which appear to repre- 
sent a new species. They were found creeping on the reef in 





Fig. 1.—ARRANGEMENT OF DYESPOTS IN CRYPTOPHALLUS BARTSCHI. 


Tominado Island, Tawi Tawi, in February. The holotype has been 
given the United States National Museum Cat. No. 19102. 


The body in the living state was elongate-oval in shape and mod- 
erately firm in texture. In the preserved state it is of a wavy out- 
line and without any sign of tentacles. Judging from the presence 
of a group of eyespots in a certain position lateral to the cerebral 
group of eyes, however, the present species may be provided with 
a pair of very small tentacles, as is the case with Cryptophallus 
wahlbergi Bockt. One of the specimens in the living state had a 
total length of about 65 mm. and a breadth of 25 mm. in the broad- 
est part of the body. 

The dorsal surface was of a chocolate-brown color, a little darker 
in the median than in the marginal parts, owing to a touch of dark 
blue. The extreme margin was white, but the white rim was exceed- 
ingly narrow. Along the sides of the pharynx were visible the uteri 


1 Bock, 1913, Zool. Bid. f. Uppsala, vol. 2, p. 120. 
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to a certain degree as two somewhat lighter colored streaks. The 
ventral surface was a little paler than the dorsal. 

Completely round the margin of the body are numerous small 
eyespots which form a crowded row. In addition to these there is 
a large number of eyespots scattered over the anterior end of the 
body, extending back as far as the brain, where they are thickly set. 
Further, some eyespots 
form a crowded cluster on 
each side of the brain which 
apparently represent a ten- 
tacular group of eyes. 

The genital organs are 
constructed on the same 
plan as in (©. wahlbergi. 
The vasa deferentia, pro- 
ceeding straight backward, 
turn abruptly round at 
near the male gonopore 
and then pursue a directly 
opposite course, to enter the 
base of the penis, without 
forming any seminal ves- 
icle, differing to that ex- 
tent from C. wahlbergi in 
which the seminal vesicle 
is formed on either side. 
Within the penis bulb they 
unite into a common duct, 
the ejaculatory duct, which 
opens into the anterior part 
of the penis sheath near the 
tip of the penis. Embedded 
in the penis bulb, just pos- 
terior to the ejaculatory pon DeMntiy 
duct, is the prostate, which WZ c 
is a small pear-shaped or- G a 4 is a a 
gan and opens near the 
apex of the penis together 
with the ejaculatory duct. The penis is of conical shape and projects 
downward into a cavity, whose walls form the penis sheath. This 
cavity opens directly to the exterior by the male gonopore which lies 
a little behind the pharyngeal cavity. 

The female gonopore occurs a short distance posterior to the 
male and leads into a narrow irregular antrum, which in turn is 


© FEMALE GONOPOREF. 
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2.—DIAGRAMMATIC REPRESENTATION OF THE GENITAL ORGANS OF C. BARTSCHI IN SAGITTAL SECTION, 
ed, EJACULATORY DUCT; p, PENIS; pr, PROSTATE; ps, PENIS SHEATH; td, TERMINAL VAGINAL DUCT; ud, 
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continuous with the vagina extensively surrounded by numerous 
glands. The vagina proceeds forward for some little distance, then 
bends abruptly upward and backward and soon receives on the ven- 
tral side a common uterine duct. Beyond this point the terminal 
vaginal duct runs backward and downward, describing an arcuate 
course, and finally opens into the antrum a little inward to the exter- 
nal female gonopore from behind. Thus the vagina and the terminal 
vaginal duct together form a complete irregular loop. There seem 
to be no special glands present along this terminal duct. The com- 
mon uterine duct just mentioned is very short and divides anteriorly 
into two uteri, which run forward on either side. 

The present example, so far as its external characters are con- 
cerned, closely resembles Laidlaw’s Latocestus agrus,? a species 
from Pulau Bidan, a few miles north of Penang; but a closer exami- 
nation has revealed the fact that this is only a superficial resemblance 
and that it represents an interesting new species referable to the 
genus Cryptophallus. Only one species, C. wahlbergi, of this genus 
has been hitherto known and comes from South America. C. bartschi 
may be easily distinguished by the different feature of the male or- 
gans, as is evidenced in the above description. Besides, the organs in 
C. wahlbergi occur ventral to, instead of behind, the pharyngeal 


cavity. 
COTYLEA. 
Family PSEUDOCERIDAE. 


Genus THYSANOZOON Grube. 
2. THYSANOZOON AUROPUNCTATUM Kelaart-Collingwood. 


Plate 1, fig. 2. 


Thysanozoon auropunctatum KELAART-COLLINGWOOD, 1876, Trans. Linn. Soc., 
ser. 2, Zool., vol. 1, p. 94.—STuUMMER-TRAUNFELS, 1895, Zeitschr. f. wiss. 
Zool., vol. 60, p. 701.—LarIpLAw, 19038, Proc. Zool. Soc. London, vol. 1, 
p. 314.—Bock, 1913, Zool. Bid. f. Uppsala, vol. 2, p. 252. 

Thysanozoon verrucosum GRUBE in Lang’s Monogr., p. 537. 


The collection contained a single specimen, which was found ad- 
hering to a certain sea weed at Tacloban, Leyte, in April, and was, 
unfortunately, in fragments, so that a satisfactory examination was 
not possible. According to Professor Bartsch’s note and colored 
drawings taken from the living form, this planarian seems to be 
identical with Kelaart’s 7hysanozoon auropunctatum, which is 
known to occur in Samoa, Arip on the west coast of Ceylon, Pulau 
Bidan on the west coast of Malacca, and Cape Jaubert in West Aus- 
tralia. 





2 Laidlaw, 1903, Proc. Zool. Soc. London, vol. 1, p. 312. 
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The body in life was elongate-oval in shape and had the margin 
very strongly frilled. The frontal margin was folded in a pair of 
tentacular horns about 5 mm. apart. Irregularly distributed all 
over the dorsal surface were numerous slenderly conical papillae 
of varying size. The worm in the expanded state measured 85 mm. 
in length and 88 mm. in breadth at the middle of the body. 

Almost completely round the extreme margin of the body, on the 
dorsal surface, was a pale pearl-gray stripe, just inside which was 
a broad band of a sooty color, gradually shading inward to plum- 
beous. A somewhat darker shade occurred along the median line 
from the tentacles to near the end of the body. Most of the dorsal 
papillae were generally of a white color, excepting at the tip, which 
was orange. Frequently some were colored orange throughout. The 
ventral surface presented a marginal band of pearl gray and a broad 
purplish sooty one within this, just as on the dorsal. The rest of 
the surface was of a pearl-gray color with a narrow median white 
streak which extended posteriorly from a short distance behind the 
anterior margin. 

The present species is on the whole most closely allied to Thysano- 
zoon brocchi (Grube) of cosmopolitan distribution, which varies in 
color to some extent. But it can be distinguished from this by the 
possession of an unpaired penis. 


Genus PSEUDOCEROS Lang. 
3. PSEUDOCEROS HANCOCKANUS (Collingwood). 
Plate 1, fig 3. 


Proceros hancockanus CoLtitinewoop, 1876, Trans. Linn. Soc., ser. 2, Zool., 
vol. 1, p. 91. 

? Stylochopsis malayensis CoLuiInewoop, 1876, Trans. Linn. Soc, ser. 2, 
Zool., vol. 1, p. 94. 

Prostheceraeus hancockanus LANG, 1884, Naples Monogr., p. 567. 

Pseudoceros malayensis Bock, 1918, Zool. Bid. f. Uppsala, vol. 2, p. 258. 

Professor Bartsch secured but one specimen. While fishing with 
a submarine light in February, near Tominado Island, Tawi Tawi, 
it was found swimming on the surface of the water. - It may be iden- 
tical with Proceros hancockanus. 

The body in the living state was of a thick, broad, leaflike shape 
with frilly margin. The tentacles appeared as two S-shaped lobes 
of the anterior margin of the body. When the worm was at rest, 
they were folded back on the dorsal surface. In the expanded state 
the body measured 46 mm. long by 24 mm. across the widest part 
at the middle. 

The dorsal surface was of a blackish-brown color with a much 
darker shade along the median line, and was margined nearly all 
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around by a narrow light-gray band; just inside this was a second 
one of similar width of Chinese orange. The tentacular lobes were 
colored like the general surface, but lacked the sub-marginal band of 
Chinese orange. The ventral surface was of a much lighter color 
than the dorsal. Along the median line was a pearl-gray streak 
which extended posteriorly from near the anterior margin of the 
body. 

Numerous small eyespots, though difficult to detect owing to a 
poor state of preservation, appear to be distributed on the tentacular 
folds in two distinct clusters; and an oval elongated group of eyes, 
divisible into two closely approximated clusters, occurs dorsal to 
the brain. 

Situated near the beginning of the middle third of the body 
is the mouth, which leads into the pharyngeal cavity with the 
plicated pharynx. The ventral sucker occurs slightly behind the 
middle of the body. 

Instead of strongly folded, S-shaped lobes, the tentacles in Col- 
lingwood’s form are in his figure shown as a pair of long promi- 
nent processes. Excepting such a difference, it is difficult to find 
any distinguishing character. 

Laidlaw,’ although harboring some suspicion, puts on record a 
form from Pulau Bidan, a little north of Penang, which is perhaps 
referable to the present species. 

The present form is almost exactly similar in color to Stimpson’s 
Callioplana marginata,’ an Acotylid species from Japan, but is be- 
yond doubt distinguished from it by the presence of marginal, in- 
stead of nuchal, tentacles. 


4. PSEUDOCEROS LITORALIS Bock. 
Plate 1, fig. 4. 


Pseudoceros litoralis Bock, 1913, Zool. Bid. f. Uppsala, vol. 2, p. 259. 

The collection contained one specimen, which I have identified as 
Pseudoceros litoralis Bock, a species from the Gulf of Siam. It was 
found on coral sand and shell bottom at a depth of 21 fathoms off 
Sulade Island, Sulu Archipelago. 

The body in life was thin leaflike in shape and of a sinuous out- 
line. ‘The anterior margin was elevated and folded in two S-shaped 
loops of tentacular folds, while the posterior was evenly rounded. 
The fully extended animal measured 20 mm. in length and 14 mm. in 
breadth. 

The dorsal surface was of a uniform velvety dark-brown color 
with a touch of purple. Just inside the extreme margin of the 





* Laidlaw, 1903, Proc. Zool. Soc. London, vol. 1, p. 315. 
*Yeri and Kaburaki, 1918, Journ. Sci. Coll. Imp. Univ. Tokyo, vol. 39, art. 9, p. 32. 
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same color occurred a submarginal band of orpigment orange, which 
was interrupted at the extreme anterior end only. An elevated 
papilla, which was about 2 mm. high and presented a basal ring 
of orpigment orange and a black tip, was located a little to the left of 
the tentacle of the same side and just inside the submarginal orange 
band above mentioned. The ventral surface was of a somewhat paler 
color than the dorsal and presented a median line of smoky gray. 

Numerous small eyespots are scattered over each tentacular fold, 
and they also occur over the brain in a group which is faintly 
divisible into two clusters. 

The mouth opens nearly between the anterior and the middle third 
of the body, leading into the pharyngeal cavity with the pharynx 
plicated. The ventral sucker occurs slightly in front of the com- 
mencement of the posterior third of the body. 

Unfortunately the genital organs were not developed in the speci- 
men examined. 

As with the present specimen, most of the examples examined by 
Bock are of a uniform brown color and are marked by two distinct 
narrow marginal stripes, the inner chrome yellow and the outer black, 
though some presenting, besides these, a narrow rim of a paler color. 
Under this circumstance I feel it advisable to refer the present ex- 
ample to Bock’s Pseudoceros litoralis. 

So far as concerns the coloration, the present specimen appears 
to be very closely allied to Pseudoceros superbus Lang which is 
known to occur in the Mediterranean and also in the Pacific, off the 
Galapagos Islands. According to Bock, however, it differs from this 
in having only a single penis. 


5. PSEUDOCEROS BUSKII (Collingwood). 
Plate 1, fig. 5. 


Proceros buskii CoLLInewoop, 1876, Trans. Linn. Soc., ser. 2, Zool., 
vol. 1, p. 91. 

Pseudoceros buskii Lane, 1884, Naples Monogr., p. 547.—Laipiaw, 1902, 
Fau. & Geogr, Maldive & Laccadive Archip., vol. 1, pt. 3, p. 298. 

In the collection was a single individual of a species which is per- 
haps identical with Collingwood’s Proceros buskit from Singapore. 
It was found on the reef in Cataingan Bay, Masbate, in April. 

The body in the living state was of an elongate-oval shape with 
the margin very strongly frilled. The tentacles appeared as two 
short folds of the frontal margin of the body. In the expanded 
state the specimen had a total length of 50 mm. and a breadth of 
20 mm. 

Dorsally the body was bordered all around by a narrow marginal 
band of citron yellow, immediately interior to which was a broad 
purplish-black band, gradually grading inward into a cream 
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color with numerous fine reticulations of poppy red. Along the 
median line occurred a longitudinal band of a yellowish-white color. 
The ventral surface was almost exactly similar in color and mark- 
ings to the dorsal, excepting the purplish-black band, which was 
more or less broad. The internal structures were discernible with 
more or less distinctness by tubular white markings. 

The state of preservation makes it very difficult to detect the 
arrangement of eyespots with any degree of accuracy. The eyespots, 
which are exceedingly numerous, are scattered over the tentacular 
flaps and also occur forming a single circular cluster slightly pos- 
terior to the tentacles. 

The mouth, which leads into the pharyngeal cavity with the 
pharynx plicated, appears to open at the hind end of the first fourth 
of the body, and the ventral sucker lies a little behind the center 
of the body. 

The present specimen, though sexually mature, was unfortunately 
in an unfit state for close examination of the genital organs. 

In his description of the species from Singapore Harbor, Colling- 
wood gives the color of the body as a rich velvety olive green, but 
in his figure the body is shown rather as black. Although there 
exists a small difference in the ground color, as is evident from the 
above, I feel justified in identifying the present specimen with 
Collingwood’s species. 

The present species appears to be closely allied to Pseudoceros 
flavomarginatus WLaidlaw,> a species from Minikoi, Laccadive 
Group, so that they may be identical; and it, according to Laidlaw, 
is also known to occur in Hulule and Minikoi. 


6. PSEUDOCEROS CONCINNUS (Collingwood). 
Plate 1, fig. 6. 


Proceros coneimmus CoLLINGwoop, 1876, Trans. Linn. Soc., ser. 2, Zool., vol. 
1, p. 90.—LANG, 1884, Naples Monoer., p. 593. 


Only a single example, which, although showing a small differ- 
ence in the feature of its tentacles, appears to be identical with 
Collingwood’s Proceros concinnus from the islands of Labuan and 
Pulo Daak near the mainland of Borneo, was found on the head of 
coral in about 2 feet of water on the shore of Papahag, Tawi Tawi, 
in February. No specimen unfortunately came under my direct 
observation; and the following is based upon Professor Bartsch’s 
note and colored drawing. 

The body was of a thin leaflike shape in the living state, its lateral 
margin being slightly frilled. The tentacles appeared as two 
S-shaped, folded outgrowths of the anterior body margin, differ- 


5 Laidlaw, 1902, Fau. & Geogr. Maldive & Laccadive Archip., vol. 1, pt. 3, p. 298. 
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ing from Collingwood’s form, in which they are pointed at the tip. 
‘When in motion the tentacular folds projected for about 4mm. In 
the fully extended state the body may have reached 55 mm. in length 
and 18.5 mm. in breadth. 

The present example bears a close resemblance to Collingwood’s 
form in color. The entire margin of the body was marked on the 
dorsal surface by a narrow band of cobalt blue. Along each side 
of the median line occurred a narrow line of Antwerp blue, which 
fused with its fellow of the opposite side before reaching the an- 
terior and posterior extremities. The space inclosed between was of 
the same color as the rest of the dorsal surface, which was pale 
cream buff with numerous small lighter hydrophanous spots of vary- 
ing size and distribution. The ventral surface was uniformly cream 
with a border of cobalt blue just as on the dorsal. The dorsal 
median blue lines were faintly visible from the ventral side. 

As is evident from the above, the present specimen has small 
folded tentacles, whereas Collingwood’s form bears tentacles of a 
slender conicalshape. Proceros concinnus, in fact, appears almost cer- 
tainly to be an Euryleptid, as mentioned by Laidlaw,® who, although 
not having made any precise identification, has given a note on 
several examples of a species colored exactly like this, whilst the 
present example is undoubtedly a member of the genus Pseudoceros. 
In spite of such a small difference in the tentacles, it may, I think, 
be advisable to refer this to Pseudoceros concinnus, because of a 
close resemblance in their coloration. 


7. PSEUDOCEROS RUBROTENTACULATUS, new species. 
Plate 2, fig. 7; text figs. 3, 4. 


Only one individual, which appears to represent a new species, was 
found in the crevice of coral between tide marks at Dumurug Point, 
in Cataingan Bay, Masbate, in April; holotype, Cat. No. 19103, 
U.S.N.M. 

This species in the living state was of a small leaflike shape with 
a sinuous outline. The anterior margin gave rise to a pair of ten- 
tacular folds. In the expanded state the length of the body was 14 
mm. and the breadth 10 mm. 

The dorsal surface was of a cream color with a narrow marginal 
band of bright cobalt blue, decidedly intensified between the two 
tentacular folds, where the band was about twice as wide as the rest. 
The tentacular folds presented a bright orpigment orange-colored 
spot on the outer side of the tip. Extending from the tentacular 
region to near the posterior margin of the body were three bright 





® Laidlaw, 1903, Proc. Zool. Soe. London, vol. 1, p. 315. 
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buff bands of almost similar breadth, each of which was bordered by 
a narrow, deep, tawny-brown stripe. One followed the median line; 

the other two ran parallel to it, with an interspace as broad as 
or broader than the buff 
bands. The ventral sur- 
face was of a uniform pale 
buff color with a bright 
cobalt marginal stripe, 
just as the dorsal. 

Numerous small eye- 
spots are found irregu- 
larly arranged along the 
margin of the tentacular folds and also occur forming a crowded 
cluster over the brain. 

The mouth is placed at the beginning of the middle third of the 
body and opens nearly into the middle of the much-folded pharynx, 
which is nearly one-third as long as the body. The main gut is 
narrow, of a considerable length, and gives rise to numerous pairs 
of lateral branches, the subdivisions of which do not undergo anas- 
tomosis. At the hind end the 
main trunk becomes somewhat ae $v 
dilated. The ventral sucker 
occurs a little anterior to the 
hind end of the middle third of 
the body. 

. 
| 
l 
| 





Fic. 3.—ARRANGEMENT OF EYESPOTS IN PSEUDOCEROS 
RUBROTENTACULATUS. 





The male gonopore lies in the 
median line slightly behind the 
pharyngeal cavity. The vas 
deferens pursues a backward 
course and bends inward a lit- \ Ee Da 5 
tle behind the genital opening, \HA ff J 
finally to unite with its mate of 
the opposite side into a median 
canal, which rises upward to 
continue with the anteriorly di- 
rected, wide seminal vesicle hav- ampnsh pn val 
ing a thick muscular coating Fic. 4.—MALB GENITAL ORGANS OF P. RUBRO- 
composed of two sets of fibers, TENTACULATUS IN SAGITTAL SECTION. am, 
circular and longitudinal. An- fxn Osuun revrmns’ ea ake 
teriorly the vesicle gives rise 
to a slender duct, the ejaculatory duct, which turns abruptly down- 
ward just behind the prostate, and after receiving the duct of this 
organ enters the penis. The prostate is of a pyriform shape and 
lies just dorsal to the base of the penis, which is represented by a 
long chitinous stylet hanging vertically in the sheath. The antrum 
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musculinum forms an oblique upwardly directed, annular out- 
bulging before opening to the exterior. 

In having three bands of almost similar breadth, each of which 
was bordered by a narrow dark pigmented stripe, the present spe- 
(Kelaart), which will be described later. But it stands distinctly 
at variance from this chiefly in the different features of the tentacles 
and coloration, as may be seen from the description. 


8. PSEUDOCEROS PHILIPPINENSIS, new species. 
Plate 2, fig. 8. 


A single representative of this interesting new species was col- 
lected in Subic Bay, Luzon, in January, holotype, Cat. No. 19104, 
U.S.N.M. 

The body in the living state was firm in texture, leaflike in shape, 
and had the margin strongly frilled. The frontal margin shows an 
aspect somewhat similar to that in Pseudoceros bedfordi Laidlaw" 
from Singapore Harbor, the tentacles forming two loops, as is seen 
in figure 8. In the resting state the body measured 40 mm. long by 
10 mm. across in the broadest part. When swimming it may have 
reached about 75 mm. in length. 

The dorsal surface was of a velvety black color with a touch of 
purple and was marked by a median stripe of light purple, extend- 
ing through about two-thirds the length of the body posteriorly from 
the anterior margin. On each side of the median stripe, a short 
distance from it, was an ashy-gray band of twice the width of the 
median one. These two bands extended from the anterior margin 
to near the posterior. Further, the body was bordered all around 
by two narrow bands of almost similar breadth, the outer marginal 
band orange chrome and the inner submarginal white, shading to 
ashy at the inner border. In the anterior median parts of the 
ventral surface was a white shade, extending about halfway across 
the body. The rest of the surface was of a velvety black color, as 
on the dorsal. The extreme margin was orange chrome, but the 
rim was very thin. 

The deep pigmentation makes it impossible to determine the ar- 
rangement of eyespots. 

This strikingly handsome specimen was unfortunately broken in 
part, so that a satisfactory examination was not possible. It may, 
however, be provided with a pair of the male organs. 





7 Laidlaw, 1903, Proce. Zool. Soc. London, vol. 1, p. 314. 
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Family EURYLEPTIDAE. 


Genus PROSTHECERAEUS Schmarda. 
9. PROSTHECERAEUS PAPILIO (Kelaart). 
Plate 2, fig. 9. 


Planaria papilionis Krtaart, 1858, Journ. Ceylon Branch Roy. Asiat. Soc., 
1856-1858, p. 136. 

Acanthozoon papilio CoLtinwoop, 1876, Trans. Linn. Soc., ser. 2, Zool.. vol. 
1 epasgn: 

Pseudoceros? papilio LANG, 1884, Naples Monogr., p. 546. 

A single specimen, which may be identical with Kelaart’s Planaria 
papilionis from Ceylon, was collected in Subic Bay, Luzon, in Jan- 
uary. Unfortunately no specimen was brought under my direct ex- 
amination. The following description is based upon Professor 
Bartsch’s careful note and colored drawing. 

The body in life was oval in shape and had a frilled margin. The 
tentacles appeared as two short, obtusely pointed outgrowths of the 
anterior margin of the body. In the resting state the worm measured 
22 mm. long by 15 mm. broad; when fully extended it may have 
reached 35 mm. in length. 

The dorsal surface was of an ashy-gray color, merging to deep 
purplish brown on either side, and was mottled more or less uni- 
formly all over with minute dark-brown spots. The extreme margin 
was marked by a narrow colorless stripe, as is seen in Collingwood’s 
figure. A longitudinal band of an ashy-gray color with a touch of 
purple extended almost throughout the median line. 

The present example shows a slight difference in its general 
coloration from Kelaart’s form, which is of a yellow color. It may, 
however, be advisable to regard this as a variation. After some hesi- 
tation I have referred this specimen to Planaria papilionis and ar- 
ranged it under the genus Prostheceraeus on account of a close re- 
semblance of their markings and short, obtusely pointed tentacles. 

This specimen seems to be closely allied to Laidlaw’s Pseudoceros 
collingwoodi from Pulau Bidan, near Penang, in which the dorsal 
surface is of mottled dark-brown or brownish-white color and is 
bordered by a thin white marginal stripe. One of the distinctive 
characters is the presence of an equally fine black submarginal line 
just inside the marginal. 

10. PROSTHECERAEUS MELEAGRINUS (Kelaart). 
Plate 2, fig. 10; text fig. 5. 
Planaria meleagrina KELAART, 1858, Journ. Ceylon Branch Roy. Asiat. Soc., 
1856-1858, p. 187.— Lane, 1884, Naples Monogr., p. 613. 
Stylochoplana meleagrina Corri1newoon, 1876, Trans. Linn. Soe.. ser. 2, 
Zool., vol. 1, p. 98. 

In the collection there is a single individual, which seems to agree 
with Collingwood’s description and figures of Planaria meleagrina 
Kelaart from Ceylon, so far as they go. It was collected in the Bay 
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of Lianga, Mindanao, in May. An examination has revealed that 
this form may be referred to the genus Prostheceraeus. 

The body in the living state was of a leaflike shape, its margin 
being frilled to a certain extent. The tentacles were represented by 
two hornlike projections arising from the anterior margin of the 
body. When fully extended the animal was 17 mm. in length and 7 
mm. in breadth. 

The dorsal surface was light buff and margined almost completely 
by a narrow dark-blue stripe. In addition to this there were, as in 
Pseudoceros rubrotentaculatus already described, three bands of a 
dark-brown color, a median and a pair of lateral, each bordered by a 
much deeper color. The median band was wide and extended from 
behind a group of eyespots over the brain to a point some little dis- 
tance from the posterior extremity. The lateral pair, which were 
somewhat narrower and much lighter in color, occupied a position 
nearly halfway between the median band and the lateral body mar- 
gin and extended a little 
farther forward and back- 
ward. At the base of each 
tentacle there was a yellow 
spot. In the _ preserved 
state the tenacles show a 
black color at the tip on 
account of the presence of 
well-developed pigments. 
The ventral surface was, like the dorsal, of a bluish-white color 
with a dark brownish-blue marginal stripe. The dorsal markings 
were visible on the outside with more or less distinctness. 

At the base of each tentacle are numerous small eyespots, which 
assume an irregular group on both sides, dorsal and ventral, and they 
also occur in a horseshoe-shaped cluster above the brain. 

The position of the mouth could not be detected, since the speci- 
men was unfortunately in a state unfit for close examination. Lying 
in the anterior half of the body is the pharynx, which is of smaller 
size. Along the median line runs the main trunk of the intestine 
with numerous lateral branches, the subdivisions of which form a 
highly anastomosing system before reaching the margin of the 
body. The ventral sucker is placed at a short distance behind the 
middle of the body. 

According to Collingwood’s description and figures, Kelaart’s orig- 
inal form is provided with a pair of linear appendages on the occip- 
ital region above the eyespots. The ground color, which is white in 
the central and light blue in the marginal parts of the body, is 
. marked almost completely by a narrow black marginal stripe and 





FIG. 5.—ARRANGEMENT OF BYESPOTS IN PROSTHE- 
CERAEUS MELEAGRINUS (KELAART). 
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also by three longitudinal broad bands of brownish red, each edged 
with black pigments. Though showing such differences in color 
and also in the feature of the tentacles, the general appearance 
agrees with that of the example which I have examined. 


Family DIPLOPHARYNGEATIDEA. 


SIMPLICIPLANA, new genus. 
11. SIMPLICIPLANA MARGINATA, new species. 


Plate 2, fig. 11; text fig. 6. 


Only a single individual, which seems to represent a new genus 
and species, was collected in Tominado Island, Tawi Tawi, in Feb- 
ruary, holotype, Cat. No. 19105, U.S.N.M. 

The body in life was leaflike in shape and of a strongly frilled 
outline. The tentacles appeared as two simple folds of the 
frontal body margin, so that this form seemed to be destitute of 
them. In the preserved state, however, they are rather distinct. 
The worm in the 
expanded state had 
a total length of 25 
mm. and a breadth of 
11 mm. 

The ground color of 
the dorsal surface was 
wax yellow, excepting 
the extreme margin marked by a narrow greenish-white stripe; just 
inside this was a broader band of pale olive, grading over inward to 
the general color. A white band ran along the median line almost 
throughout the entire length of the body. Slightly behind the ante- 
rior margin was located a small spot which appeared to represent 
the position of eyespots in a cluster. The ventral surface was simi- 
lar in color to the dorsal, excepting the occurrence of an ill-defined 
greenish cord. 

Distributed on the tentacular flap are numerous small eyespots, 
which form two irregular groups, as is shown in figure 6. Other 
eyespots, of somewhat larger size, also occur over the brain in an al- 
most circular cluster. 

So far as my observation goes, the present species appears to be 
devoid of any ventral sucking disk. Placed in the anterior third 
of the body is the unfolded pharynx, which appears to open to the 
exterior at the middle of its cavity. The main gut trunk gives off 
numerous lateral branches, the subdivisions of which form a highly 
anastomosing system. Some interest attaches to the presence of 
minute gut diverticulae, which arise from the dorsal wall of the main 





Fic. 6.—ARRANGEMENT OF BYESPOTS IN SIMPLICIPLANA 
MARGINATA, 
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trunk and end blindly in the parenchyma just beneath the basement 
membrane. 

The genital organs, though difficult to observe owing to a poor state 
of preparation, seem to be constructed on a plan similar to those 
figured by Von Plehn*® for Diplopharyngeata filiformis, a species 
from Sumatra. Just behind the pharynx lie the male organs, in 
which no seminal vesicle nor prostate of any kind could be detected 
in the sections available. 

The female gonopore is situated nearly at the middle of the body 
and leads into an irregular antrum, which in turn appears to connect 
with the vagina. 

In spite of fundamental similarity in the structure of the genital 
organs and also of the absence of the ventral sucker, the present 
species appears to be somewhat related to Plehn’s D. filiformis, just 
mentioned, but is distinctly at variance from this in some respects. 
D. filiformis is wholly devoid of any trace of tentacles, has the 
pharynx reduplicated, and presents no anastomasing system of the 
intestine. For the present I can not feel certain of referring the 
present example to any previously recorded genus. 

As to its systematic position I am not in a position to make any 
assertion, because the specimen is too incomplete to admit of a satis- 
factory diagnosis. I feel, however, justified in not ranging this re- 
markable form either under the Pseudoceridae or under the Eury- 
leptidae, chiefly on account of appearing devoid of prostate and 
sucking disk of any kind, not to speak of other points of differences. 
Provisionally it may be placed under the Diplopharyngeatidae. 


EXPLANATION OF THE PLATES. 


IPTEAMH Var: 


. Cryptophallus bartschi, new species, about natural size. 

. Thysanozoon auropunctatum Kelaart-Collingwood, about X2. 
Pseudoceros hancockanus (Collingwood), about X2. 

. Pseudoceros litoralis Bock, about X2. 

Pseudoceros buskii (Collingwood), about natural size. 

. Pseudoceros concinnus (Collingwood), about natural size. 


Fig. 
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PLATE 54. 


Fig. 7. Pseudoceros rubrotentaculatus, new species, <5. 
. Pseudoceros philippinensis, new species, X2. 

. Prostheceraeus papillo (Kelaart), X2. 

10. Prostheceraeus meleagrinus (Kelaart), X65. 
11..Simpliciplana marginate, new species, X2 
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8 Von Plehn, 1896, Jena. Zeitschr., vol. 30, p. 167, pl. 13, fig. 12. 
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